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EXECUTIVE SUMMARY

~— ~— This-document presents the treatability test plan for pilot-scale pump
nnd treat test1ng at the 200-BP-5 0perab1e Unit. This treatab111ty test plan
" has been prepared in response to a tentative agreement between the U.S.
--Department -of Energy--(DOL),-the U.S. Environmental Protection Agency (EPA),
and the State of Washington Department of Ecology (Ecology), as documented in
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement,
- Ecotogy et-al: 168%a) Change Control Form M=13-93=03; dated September 30,
--- 1993. The tentative ag"eement also-requires that, following completion of the
~~activities described in this test plian, a 200-BP-5 Operable Unit Interim
~ Remedial-Measure (IRM)- Propesed-Plan be deve!eped for use in preparing an
_Interim Action Reeord,of,nec1s1on (ROD). The IRM Proposed Plan will be
supported by the results of the test1ng described in this treatability test
plan, as well as by other 200-BP-5 Operable Unit activities (e.g., deve]opment
- ef a-gualitative risk -assessment). Once-issued,-the -Interim Aeb1ow ROD will
mrpecity thedinterim action(s): for groundwater conzamiﬁ {ion—at-the 200-BP-5
(incrahle Hn1+

Vs allilu Vi

i bt 4

. I i

o " .

L) PN D RO 00 R O LT e G P
P : v
Lo ‘

- - The approach d1scns¢ed in. fhls treatability test plan-is-to conduct a

: :i;-:yutu;, s¢ale- pump- -and-treat-test Tor each of the two u’m‘tammam. plumes
p,assog;ateu wlnn the 200-BP-5_ Operable Unit.  Primary contaminants of concern

are ““Ic and "Lo for §r0undwater affected by past discharges to the 216-BY

o 90, . 239/24 137
- er:bs and SryC Pu; "and "~'Cs for groundwater affected by past discharges

26— to the 216-B-5 Reverse Well ’”*ﬂfﬁ%jl Jot-scale treatability testing presented
27 in this test plan has two primary purposes:
28
- 29 o To assess the performance of groundwater pumping with respect to
_...30 . - . . .the-ability to-extract-a significant amount of the primary
3l e e -~--eeﬁtam%nant-mass-present-1n-the"twe contaminant plumes
33 . To assess the performance of aboveground treatment systems with
.34 - respeet.te tha-ability-to remove the primary contaminants present
35 S n-groundwater withdrawn from the two contaminant plumes.
36
37 Impiementing the two pilot-scale treatability test systems described
38 under this treatab111ty test p1an will allow information to be gathered on the
o 39—-—"—effeLt1veness, operat1ng parameters, and resource needs of pump and treat as a
- - 40 potential interim action alternative. The overall scope of this test plan
4] includes:
42
43 . Description of the pump and treat systems to be tested at each of
Sl L _ _.oo-the contaminant plumes; -as.well.ss the test -performance shjectives
45 and data quality obJect1ves (DQOs) that will be used to evaluate
46 the effectiveness of the pump and treat systems.
a7
***** 48~~~ e Discussion of the ireaiment technologies to be tested and
- 4G - stpporting: develepment activities, dincluding. laboratory
----50 treatability tests, process flow and conceptua] design
51--w------ - - descriptions, and equipment, fabrication, utility, and system
k2 ctavtiun naonde

4
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- Draft A
-® -Description of pump-and treat system performance, operating
-procedures, -and -operational controls, as well -as anticipated
- - nmpnatsring activities, analytes, parameters, analytical
-—-— ——------ procedures, and quality assurance protocols.
canoes T & e Jumpmaries -of ather-related treatability testing elements,
including personnel and environmental health and safety controls,

process and secondary waste management and disposition, schedule,
and program organization.
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SoT ST AAMSRT - “Agaregate Area Management Study Report
ARAR - *""apﬁ%icab}e or relevant and appropr1ata requirement
CTTILLICERCLA .. o 'Tbmpreh'hsTVE Environmenial Response, Compensation, and Liability
° r‘\\-b
N CROL coniract required detection limit
- e CREE -0 -centract required quantitation limit
DCG Derived Concentration Guide
i DOE 4.5, Department of Energy
DQo data qua11ty objective
Ecology State of Washington Department of Ecology
EI] Environmental Investigation and Instruction
""" EPA U.S. Environmentai Protection Adency
ERA expedited response action
IRM interim remedial measure
“Ky 77 T soit-water distribution coefficient
M&TE measur1ng and test equipment
s mean sea-level
- NPL - ‘National Priorities List
NTU nepheiometric turbidity unit(s)
- - -PARCC-- - - -precision, accuracy, representativeness, completeness, and/or
comparabi]1ty
ROD Record of Decision

WHC Westinghouse Hanford Company
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T - 1.0 INTRODUCTION
-~ The 200 Areas of the Hanford Site (Figure 1-1) are included on the U.S.
~—-Envirenmental -Protection Agency (EPA) National Priorities List (NPL) under the
——Acumpeehen sive-Environmental Response, Compensat1on and Liability Act
{CE CLA%-——I# Hanford Site, established in 1943, was or1g1na]]y designed,
.. buiil, and operaled to produce plutonium for nuciear weapons using production
reactors and.chemical_preprocessing plants. Operations in the 200 Areas

~ involved mainly separation of 5neree1 nuclear materials from irradiated

nuclear fuel and re]ated cbem]ca] _and. fuel_ processing_and waste management .

S R

_-.1p.general,.chemical and. 1ow-Jeval radicactive 14 q41H wastag assnciatad with

these operations were typically disposed to the ground via infiltration

_ “structures such as cribs, ponds, ditches, and injection wells resulting in
--grodndwater-contamination.

n agg regate area management study program was implemented under the
e] Facr]rty Agreement and Consent Order (Tri-Party Agreement,

‘CL

-~

.158%a) to assess source and_groundwater contaminatinn in the
sed.en.ihe findings .of -the studias,- an svarall remadial action
200 -Areas-was developed-which favored the impiementation of
remedial actions to exped1te the cleanup process. High priority
undwater contaminants were 1dent1rleu and interim remedial action
ommendations were made following the Hanford Past-Practice Strategy (DOE-RL
1) Rﬂcemweedat ons wWere_made. based'ﬁn the-urgency-for-action and whethe

U East Groundwater . Aggrege*e Area Management Study Report (AAMSR)
) summarized information about groundwater contaminants beneath
ast Area and provided recommendations for pr1or1t1z1ng,

igating, and remediating various contaminanis and plumes. The 200 East

G cundwaue AAMSR (DOE-RL 19934) recommended that one contaminant/plume
containing the highest concentrations of *Sr be addressed under an eﬁ?edited

-response -action {ERA),-and that six other contaminants/plumes (%o, ¥T1c,
s, S pyanide, and nitra te}. be-addressed under interim remedial

measure (IRM) efforts. Discussions between the U.S. Department of Energy
{DQE), the EPA, and the State of Washington Department of Ecology (Ecology)
have resulted in an agreement in principle to address all seven

~gcontami ants/plumes under one-of -two -IRMs-in -the 200-BP-5-Operable Unit, The

QU

u
i
.|
)

Ca,. TT¢, cyanide, and nitrate contaminants/plumes are associated with
ereendeefer affected by past disposal practices-involving primarity the 216-BY
Cribs (the 216-B-43 through 216-B-50 Cribs, as well as the 216-B-57 and
216-B-61 Cribs}; and will together be referred to as the "216- BY Cr1bs IRM
plume"in the remainder of this document. - The %8y, 13¢5  and 239/240p,
_contaminants/plumes_ are assaciated with nrnupdwafer around the 216-B-5 Reverse
~Well;-and will together be referred to as the "216- -B-5 Reverse Well IRM plume”
in the remainder of this document.
- ... The 200 East Groundwater AAMSR (DOE-RL 1993a, Section 7.0) provided an
initial feasibility study that screened techno1og1es for groundwater
ediation in the 200 East Area and deve]oped preliminary action
ii  Thaca altormmativac Ancrinda na artian inciidntianal mamdiand




Draft
~~ "1 pump and treat, treatment at point of use/discharge, and physical or hydraulic
2 containment/control. Of these alternatives, pump and treat is considered to
- == ¥----be-gh-appropriate-interim-action alternative, considering the IRM goal of risk
4 reduction. Pump and treat has been tentat1ve1y agreed upon by DOE, EPA, and
= -==-5=: - Feology-for-pitet-scale-testing-at--the-200-BP-5 Operabla Unit as. dngumented in
ST -h. _the Tri-Party Agreement (Ecology et .al...1988a) Change Control Form M-13-93.03,
______ 7 _. _dated_September_30,_1993.__This tentative. agreemnnt also requires the
---- - 8- -—preparation -of aﬂ-IRMmPrspesed-P}aﬁ-Fﬁ}}awing-eomp}etian of the pilot-scale
9 treatabi]ity test, and clarifies that the primary contaminants to be addressed
) 10 in the 200-BP-5 Operable Unit pilot-scale treatability test are *°Co, *sr,
2T E e B e RS Tand: P2Y2%0By. - Although the: glJUI-\lle treatment. system w111 ba
***** T?’”"Spet1f1t3|Ty deswgned*tu remove these rau1onUC|1aes, the system will also be
' 13 assesseu for its effectiveness in removing secondary contaminants
Sl 140 {egl, cyanide and nitrate} known to exist in the groundwater. Treated
e I graundwatex witl be returned to the aquifer within the boundary of the IRM
- 136 plume From which it was withdrawn.
207
_f;““158 e . Although pump and treal is generally considered to be a viable means of
A9 reducing the mass of mobile contam1nants in groundwater, numerous site-
o :20———:—5§691f1r -factors.may -influence. the effectivenass.and-selection-of pumb-and
ﬁ:?l treat as an interim action alternative. The purpose of the treatability
=22 . tn5+1ng described in this test plan will be-*a assess the ability to meet test

--perfermance objectives, whicth -include est h%ﬁ%hwhg errec11veness, operat1ng
- parameters; and resource needs associated with extra cting and treating the

- - primary contaminants present in the 216-BY Cribs and the 216-B-5 ReVerse Well
~-- 26 - IRM plumes. The test will also serve as a proof-of-principle demonstrat1on,
- 27 - ;,&ﬁg,ﬁstab11sh:&ﬁgtﬂ;ﬁriﬁg design values and functional costs to support the

28 “selection of an effective treatment technology.
29
30 Following the treatability test, an IRM Proposed Plan will be prepared
31 ... to support an Interim Action Record of Decision (ROD) for the 216-BY Cribs and
--32----216-B-5 Reverse Well- IRM plumes. - The IRM Proposed Plan will be. =4npar+ed hy
fffffff 33+ ~~--the results -of the L.eabdu...ty test and & qualitative itk assessment that
34 --wiltlh-focus-on the-IRM-contaminants. - The IRM Proposed Plan will develop and
- 35 - -evaluate a Timited number of alternatives (e.g., pump and treat, hydraulic
36~ control, no action). The need for additional treatability testing, field
37 characterization activities, or feasibility studies will be addressed in the
h”38,,,,JRM PrdpdseddP1an and/or the Interim Action ROD. Once issued, the Interim
- --—-39--- Action ROD will address CERCLA standards, including satisfaction of applicable
_--=80. . .or relevant and appropriate federal and state requirements (ARARS), pertinent
41 ‘to 1mp1ement1ng the required interim action(s). Any residual contamination
42 not addressed in the Interim Action ROD should be addressed in the final
43 remedy selection process.
44
45 It may be determined during treatab111ty test1ng that pump1ng
—--A46 - -groundwater -would-not-efficiently-achieve-a significant amount of contaminant

47 mass reduction in the groundwater, thus 1nd1cat1ng that the goal of an IRM,

48 -risk. reduction, may not be best-achieved by- 2--pump- and-treat -interim -action

49 - ——-atternativer -Never*ne}ess “this treataorn1ty test pian anticipates the

~...50 __ performance of treatment <ystem,tpsf1ng for groundwater removed from the
51 216-BY Cribs and 216-B-5 Reverse Well IRM pTumes even though it is has not

52 been determined whether pumping groundwater will effectively remove a

200-BP-5 - 01/25/94 1-2



significant contaminant mass. The overall rationale for this approach is
based on the TOHOng Key reasons:

- ——* - Data on treatment effectiveness will be needed to support the
- evaluation of potential treatment techno]og1es during development
- of -interim-action alternatives prior to a final-IRM decision for
the 200-BP-5 Operable Unit.

womees oo - Trggtment system-test resultts would be useable

—3ite response alternative evaluations by providi
s data.on. similar contaminapts.and media {a.g. —,'—EUST mr-{x nt. J.!SO ”,'
~ - —N-§prings groundwater).
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% ~Groundwater pumped to the surface to-assess the ability to extract

i
1 _ contaminants from the aquifer would be treated prior to return,
4 __which js consistent with a bias far action and the goal of risk
%xf reduction.
b B
G o2 - T - Party- Agreement-{Ecology-et al. 158%a) Change Control Form M-
i}g 13—93-03 (September 30, 1993) requires that this treatability test
! -—----- — -plan-"recommend treatability test(s) be performed for the most
&3 viable technology(ies)". This requirement is satisfied by the
~-23 . . _description of the anticipated treatment system testing provided
24 _ . ... 7 in thig fv'gatabﬂ'lfu tagt p]a,n,_

?

26 - This treatability test p]an describes 1aboratory- and p1]ot scale
oramad s stestings Y6 be-pevformed o n-grourgwaterin the-200-87-5 Operable Unit. The
_,,_';'Zéfi_f.__ﬁ:;anproacn is'to. condict two independent pilot-scale tests specific to the 216-

- 2% BY Cribs IRM plume and 216-B-5 Reygrse Well IRM plume, This document provides

-3¢ ~the purpose, sccpe; -and -objectives of the treatability testing; describes the

231" test locations; djscusses the treatment technologies chosen for the tests:

32 describes the treatabilit y_test system design, onerat1nn, and monitoring; and

.33 . _includes a test scheduie. This treatability test plan is a secondary
=34 . document, as thjs_term is defined in the Tri-Party Agreement (£cology et al.
35 1989a). Foiiowing the compietion of treatability testing, a treatability test

36 report will be prepared summarizing the results of this study. Treatability
-.-37 - testing is expected to be completed in 1995.

a8

39

40 1.1 PURPOSE AND SCOPE

41
42 Pilot-scale treatability testing has been 1dent1f1ed as a pr1nc1pa1
--.--43 .- -activity required to support ar Interim Action ROD for the 200-BP-5 Operable
_____ 44 _ _Unit by providing critical information rngard1nn aroundwater treatment. The
©-- 45 - purposes of this pilot-scale treatability testing are
i8¢ - To assess the performance DT abGVEgruund treatment systems with
48 respect to the removal of ®Co, *Sr, *Tc, "/Cs, and 2°2%py from

49 "~ groundwater withdrawn from the 216-BY Cribs IRM plume and 216-B-5

0 Reverse Well IRM plume.
1
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1 e To assess the performance of groundwater pumping with respect to
2z = the-extraction of contaminant -mass-From the 218-BY Cribs IRM piume
3 and 216-B-5 Reverse Well IRM plume.
4
g0 This Ereatabi My test plan-Tocuses on conducting the above performance
Cweznfooeo-assessments by gathering informaticn-on the effectiveness, operating
ol -parameters, -and-resource-needs-of pilet-scale pump and treat. systems.developed
8 for the 216-BY Cribs IRM plume and 216-B-5 Reverse Well IRM plume.
Q
10 ~__The scope of this test plan includes the following:
11
12 o Descriptions of the pump and treat systems to be tested at each of
13 .~~~ -~ the IRM plumes, and of the types of questions that must be
— oo gnsWered-te-datermine the effectiveness of pump and treat.
15 -
36 . Predictions, based on conceptual models of the 216-BY Cribs and
x}7 ~ 216-B-5 Reverse Well IRM plumes, of the ability to achieve
" 38 effective mass _removal of contaminants. from the [RM.plumes.
N9
;,Eiiﬁnwgﬁbeﬁﬁuhg;;J“;ngLajiign;gfdtgsimperfﬂrmance.ebjectiveS-and-DQQs that will be
=31 used to evaluate the effectiveness of the pump and treat systems.
82
23 . Discussion of the treatment technologies to be tested.
24
25 .. e Alimited laboratory treatahility test program to evaluate the
-2 - - effectiveness of a limited number-of different ion exchange resins
27" - at removing the primary contaminants from 200-BP-5 Operable Unit
Sy’ » S dvndiindwatar camnlac
T‘,' ul W VAN T Sl W e -Iulll.l 1 b P
29 7
30 . Development of process flows and conceptual designs for the pump
31 . __ and treat systems, as well as equipment, fabrication, utility, and
32 setup needs for treatability testing.
ek
34 . Description of anticipated pump and treat system performance,
SRR | operating procedures, and operational controls.
36
~--37 - ------ e-— Anticipated monitoring activities, sampling locations and
38 frequencies, analytes, parameters, analytical procedures, and
39 quality assurance protocols.
40
41 . ¢~ Description of personnel and environmental health and safety
42 : controls, including safe management and disposition of process and
43 secondary waste streams.
44
- 4% . e Presentation of a schedule and program organization for performing
46 the treatability testing.
47
48
4§ 1.2 SITE DESCRIPTIONS AND CONTAMINANTS
50
-581 . -In the 200 East Groundwater: AAMSR (DOE-RL 1993a}, recommendation of
- 32 _. .contamipant plume for--interim actions -invelved consideration of an initial
--~33 ___risk-based-screening as well as comparison of known contaminant concentrations
LY. in groundwater against pertinent federal and state groundwater standards. The
200-8P-5- 01/26/94 _  ~ i-4



-1 - -dnitial-risk-based-screening performed in the 200 East Groundwater AAMSR
*:f**f?t;:f”tﬁﬂE R'_lssagl_has.dESTQa:f to prioritize contaminant plumes on.a consistent,
’*****}’***SEMHQHEﬁt?tEtlve basis for their relative intrinsic sxgn1f1cance to human

4 ~ health. Overall, this risk-based screening was qualitative in nature and does

.5 ... .not imply actual_human health risks nor the existence of an exposure pathway.

. Sirontium-90 was ranked highest in priority, followed by **T¢ (ranked second),
7 238/240p; (panked tn1rd), Wi (ranked fifth), and *’Co (ranked tenth), on the

8" " _basis of their relative health risk indices. “In addition; *°co, *sr, ®71c,

-9 "sz, and 2***py_were recommended for interim -actions,- because well-defined

i6 - prumes were-observed Tor which concentrations exceeded 1/25th (4%) of the

11 administratively established Derived Concentration Guide (DCG) standards for

12 groundwater (DOE Order 5400.5).

14 Based on the 200 East Groundwater AAMSR {DOE-RL 1993a) assessment, °°Co,
5 %%, ®Tc, Y¥Cs, and 22*%py presented high potential relative risk for their
=% . carcinogenic. character1st1cs Some groundwater samp]es have exceeded 4% of -

17  the DCG for ®Co (200 pCi/L) by more than 2 t1mes, for *°Sr (8 pC1/L) by more

A8 - than 500 times, for **Tc (4000 pCi/L) by more than 5 times, for

A

contaminants_and constituents in the gr

{120 pCi/L) by more than T07times, and far ****°py (1.2 pCi/L) by more than 50

Thn AN Cand N
The 200 East Groundwater AAMSR

o———
[

exae"d,d;1rk}rg-ha*e; standa: JS—rﬁ't*e—i.Ciﬁ.u --of the 216-BY Cribs IRM plume
inciude cyanide and nitrate. A comprehen51ve list of groundwater contaminants

[
and/or constituents encountered in the vicinity of the 216-BY Cribs and 216-B-
5 Reverse Well IRM plumes is provided in Appendix A.
(A=)
29-- - - The 216=BY Cribs and 216-B-5 Reverse Well IRM plumes. are. centered around
=30~ ~two separate sites—(Figure 1=2)= -The most recent summary of contaminant
-3 - concentrations and distributions is presented in the Groundwater Field
32 Characterization Report for the 200 Aggregate Area Management Study
33 (Ford 1993), which provides the basis for the contaminant data summarized in
34 Table 1-1 and the 216-BY Cribs and 216-B-5 Reverse Well IRM plume maps
35 __ presented in Figures 1-3 and 1-4. P1ume maps were generated on the basis of
;éﬁ; _-available data (i.e., Ford 1993} -and computer: contouring software. The data
37 - -and software have inherent [imitations on their ability to extrapolate plume
-38.. ..boundaries.. Figure 1-5 shows the major structures and facilities in the 200
;3§ﬂ7;“faﬁt;ﬁrea Tﬁ“T:LEtTﬁT Lo the -two IRH. piu!esf 3ite gdescriptions and
4§ - ahlUlm&ITUF aoout- ﬁrTﬁ’ry’Funtamiuu concentrations in the Z16-BY-Cribs and
41 216-8-5Reverse Well IRM piumes are provided below.
a2
43
44 i.2.1 Zi5-8Y Cribs IRR Piume
4%
48 ~—-The-216-BY Cribs IRM plume(Eigure:1-3) -is rouchly-centerad -around
47 “Well 699-50- 53A, which is located about 2 900 ft north of the 200 East Area
-~-48....-—fenceline .and about.-3,000-ft. north of -the 216-BY Cribs {Figure 1-5}. The area
49 -- - - north of -the-200 East-Area fenceline is open, brushy terrain with no major
=58 - _ impediments 1o the placement of a- pilot- scale treatment system. Al
51 groundwater wells that would be used in this treatability test program are
52 accessible. There are no utilities in this area.
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The ®Co and **Tc plumes (Figure 1-3) are defined on the basis of data
-From Hells 699-50-53A, £99-49-55A, 699-52-84, and 299-F33-7, These
contaminant plumes are believed to extend for some distance to the west and
_south although well control is Timited. In general, average *Tc
: concentrat1ons rangefrom about 1,000 to 19,169 pCi/L,-with the highest
average *°Tc concentrat1on measured at Well 699-50-53A. The h1ghest average
..concentration for *Co (about 440 pCi/L) also occurs at Well 699-50- 53A, with
average ®Co concentrations ranging down to about 28 pCi/L.

1.2.2 216-B-5 Reverse Well IRM Plume

The 216-B-5 1 everse_MelluIRMuplume_{Figure-1a4} is centered around the

. ..216-B-5.Reversa.Well, which is located about 1,000 ft northeast of the 221-B

Canyon Building and about 100 ft east of Baltimore Avenue (Figure 1-5).

.~ Nearby_facilities are the 216-B-9 Crib to the north and the 216 B- 59 Retent1on

~ Basin to the southeast. The projected surface expanse of the *°Sr, *'Cs, and
e “”Pu plumes encompasses a level, open, brushy, surface contamination zone

PR )

directly around the 216-B-5 Reverse Well, and a grassy uncontaminated area

NP0 nearby. Other than the 216-B-5 Reverse Well surface contamination zone and
+21. __risers.associated with the 241-B-361_Settling Tank, 75 ft to the southwest, no
e potential obstructions to the placement of a p110t -scale treatment system are
23 present.
24
25 The *°Sr, 'Cs, and 2¥*°Py plumes (Figure 1-4) are defined on the basis
26 of data from Wells 299-E-28-7, 299-E-28-23, 299-E-28-24, and 299-E-28-25, and
.27 - the plumes--are believed to be re%at.ve1y ﬁe!¥-ucr ined to-& small area
;23;_"_€;ﬁtered aruund'aﬂd slightly west of the 216-B-5 Reverse-Well. In general,
29 average %°Sr concentrations range from about 76 to 5,149 pC1/L with the
30 highest average *°Sr concentration measured at Well 299-E28-25. Average '*Cs
31— concentrations range from10-1to-about-1,328- pC1/L, with -the -ighest -average
32 '¥Cs concentration measured-at Mell 299.£28-23. - The highest average
~ 33 <. concentration for ““™Pu-{about 89 pCi/l} alsc occurs at Well 299-E28-23,
W uith average . 2350y concentrations ranging down to nearly zero.
35
36
37 1.3 GROUNDWATER CONCEPTUAL MODELS
38
-39 The groundwater conceptual models presented below for the 216-BY Cribs
40 and 216-B-5 Reverse Well IRM plumes include information about contaminant
41 - -sources,—dispesal-practices; release mechanisms, affected media, exposure
- 42 routes of receptors, and aquifer characteristics. These conceptual models
43 were developed from data and information obtained from the 216-8-5 Reverse
-84 - Yell Gharacterizatien Study {Smith 1980}, the B Plant AAMSR (DOE-RL 1993b),
-45---- the 200 East- Groundwater AAMSR (DOE-RL 1993a), the Hydrogeologic Model for
46 200 East Aggregate Area (Conne]]y et al. 1992), the Unconfined Aquifer
47 -~ Hydrotegic Test Data Package for -the 200 Areas Groundwater Aggregate Area
48 Kanagement Study (Newcomer et al. 1992) GroundWater Maps of the Hanford Site,
43-- --December-1392- {Kasza et ai. 1993) -and the Phase I Remedial Investigation
50 Report for 200-BP-1 Operable Unit (DOE-RL 1993c).
51
52
53

2C0-BP-5 - 01/25/84 o 1-fA



DOE/RL-93-98
Draft A

- --Beginning-in-about 1954, 14 qu]d process wastes were d1scharqed to the
"3011”601umﬁ'at the 216-BY Cribs, via the 216-B-43 to 216-B-50, 216-B-57, and
—216-B-61 Cribs, located about 200 ft north of the 241-BY Tank Farm. Waste
g3ﬁ2?=%-u-d4r1ng ferrocyanide scavenging.opsrations.-at U Plant t5 reduce the
%sr and 'Cs content was sent to the 241-BY Single Shell Tank Farm from 1954
to 1957. About 8,940,000 gal of liquid waste was passed through a three-tank
~-~-e&seade~systemm£o-s tle out- s0lids hefore being discharged to the soil

" “coiumn. " Between 1985 and 1974, the 216-B-50 Crib received 16,000,000 gal of
tahk 7iqUor cbh&énsate waste From In-Tank Soiidification Un1t 1 at the 241-BY

bt b ‘ Lo
RN S EE NV R IV W E TP

nnnnn

=T |

4 “Unit 2 at the 241-8Y Tank Farm (DOE-RL1993b) . Est
R ﬁfTTaFV‘tﬁntaﬂTﬂantb -discharged to the 216- BV Cri

st
bs e presented in

?‘Crfas IRM piume is believed to have originated from liquid

. | at the 216-BY Cribs. The regicnal groundwater flow, influenced
by the high-volume d1scharges to the 216-B-3 Pond (B Pond) System, has been
primarily to the north and northwest, toward the Gable Gap-Gable Mountain area
and past the 600 Area wells (F1gure 1 -3) north of the 216-BY Cribs. The
present distributions of the ®°Co, **Tc, cyanide, and nitrate plumes have been

--generally described in Section 1.2.1 and presented in Figure 1-3.

—=26----1- 1o o--The Phase I Remedial Investigation Report for 200-BP-1 Oper ab)e Unrt
_.-27-... {DOE-RL 1993c) also reported historically. hﬂnh levels of gross beta, *°Co,
28 _.%Sc, s, nitrate;-and: tritiun: fron: the-grounduater- samptes -taken at-both
29 MWells 699-50-53A and 699-49-55A since initial camp]1ng The Tevels remained
~30 . high threugh the 1950's and 1960’s and then dec11ned in the 1970’s and early
“?1' - 19807s. bpec1r1c Tonstituents such as chbr1de, “'Lo, nitrate, and sulfates
77773277 then began to Tncrease at Weiis 699-50-53A and 699-49-55A" from 1982 to 1986.
—————— 33 - - Although water data is Tacking, “Tc and cyanide concentrations were
= 3 150 suspected to- ﬁa»e increased at that t1me Cesium-137 concentrations also
- o358 - - Angreased- 2t-Well- £99-49-554 in the-same-time periods- but by 1987 (s
.38 concentrations had begun to drop at this well. Appendix A summarijzes
-3 ____constituent concentrations between January 1,.1988 and January 1, 1994,
IR
-39 ~Estimates of IRM pldme—eentan1%awt mass, based on information developed
- J4G:g*;1{&ﬁzbhe 206 -East Grounawaver AAMSR-{DOL-RL-1593aj, are presented in Table 1-2.
41 The estimates for contaminant mass in the plumes are based on computer

82 - -generated contours of -groundwater sampting data -and- am assumed plume thickness
- 43 0f 33 ft. [Information gathered by this treatability test program will be used
---te.refine estimated-plume and aquifer geometries and better define constituent
~ 45 - mass distribution. As discussed ln,fhﬂ 200 East Groundwater AAMSR
BT (DOE-RL 1993a, Section 4.0), although contaminants have migrated from t
. ..741...._....BY.Cr1‘.bsi fhnv are confined to the groundwater and are not directly expo
—~-48 -— - the surface e There are no known existing release exposure
] pathways gg@ r
owith oEhe 216-BY Ori
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- 1993). The well is located Just south of a subsurface structura] basalt high

~that-extands above the current groundwater table nerth of the-well. -Hells
699-49-55A and 699-49-57A, located south and west of Well 699-50-53A, are
situated in a thicker portion of the unconfined aquifer. Based on the most
_recent groundwater level measurements the saturated thickness is approximately
10 ft at Well 699-49-55A and about 9 ft-at wWeli 699-49-57A. At both well
cation
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s RGUE atz-in the vicinity:-of the 216-BY:Cribs IRM:-plume is limited.
11 However, based on the 200 East Groundwater AAMSR (DOE-RL 1993a), the hydraulic
~ori2oo o cconductivity and -transmissivity-of: the -aguifer s -expected to be relatively
13 high. Specific information on well productivity and local water levels for
14 the 216-BY Cribs IRM plume groundwater will be gathered as part of the
5 treatability test.

r~.16
Z7 - Data presented im the 200 tast Grﬁunuwater AAMSR {DOE-RL-1993a) suggests
=48 there is 1ittle tendency for *°Co and *°Tc to sorb to the fine-grained soil
coped® oo fraction.in.the_Hanford formation.. Cobalt-60_exists normally_as. a.divalent
,,gaégowﬁ, cation in acidic to mildly alkaline solutions and is prone to sorb1ng onto
'”ékzl’ ~~-soil via cation exchange. However, greater mobility is possible as Co can
- 22- - form anion or neutral complexes. In particular, the association of %Co
23 cemplex1na with cvan1de has been proposed as a means of explaining the
SR observed'm6b111ty ‘of °Co in the 216-BY Cribs IRM plume (DUE/RL 1993c)
© 25 Technetium-99 typically forms negative ions in ox1d1z1ng environments and does
=26  -—not-readily-complex -with-other-chemical -species. - Technetium-99-also has a low
27 - '_-§01T=water'drstrTbutToﬁ <coefficient {Kjy— ‘CGWSEQUEﬂLly,“ThE?ﬁ'ﬁS |1tt1e
28 — - tendency- fer %T¢ to sorb to the Hanford Site sediments making the
-——"29"""—radﬁonuc1i e-very mobile. ~Nitrate--is-a-common- byproduct-from-many of the past
... 30 chemical processes (e.g., uranium recovery}. It is widespread since it is
© 31 - highly soluble in water and forms & negative ion that is not easily adsorbed
32 -~ to the soil.
33
e s o Based-on-the ”e,'e geerhem1 al-infermation-and current-plume geometry,
© 3% it is Tikely that ®*Co, **Tc, cyanide, and nitrate are relatively mobile in
36 saturated zone soils. These conclusions, in conjunction with the 1ikelihood
== -=37----of "high-aquifer conductivity, support a high probability that pumping the
- - 38 215-8Y Cribs IRM plume groundwater can result in the removal of a significant
3% contaminant mass. This treatability test plan discusses monitoring and other
40 activities that will be conducted during the pilot-scale pump and treat test
_ 41 to confirm this expectation.
42
43
44 .. ..1.3.2 216-B-5 Reverse Well IRM Plume Conceptual Model
ah
46— - -~The-216~B-5 Reverse Well was -drilled in late 1944-and-became operational
§7 ~ as a Tow-Tevel Tiquid waste disposal structure in April 1945. The reverse
48 well received about 8,100,000 gal of effluent that was d1scharged into the
- 745 - - groundwater before weTT aoandonment on September 19, 1947. Inciuded in _the
_ .50 _ waste streams was an estimated 4,275 gm of 2®2%py, 3,800 Ci of Beta emitters,

51 76 Ci of *Sr, 81 Ci of (s, and 160 Ci of "Ru (Maxf1e1d 1979). Some of
52 this material was retained (via gravity sett11ng) in the 241-B-361 Settiing
-===- 53 ~="Tank Tocrated upstream from the reverse weii, Dutan estimated Z,000 gm of

P T T Ty 1 O



23972%9py went into the well (Smxth 1980). Estimated quantities of primary
Fﬁﬁt&ﬁ*ﬁaﬁta -discharged to the 216-B-5 Reverse Well are presented in

~
H

S U - U ) ¢ v1oi§u1nvost1 ati

______ 7gn_by Smith (1980) showed there was 1ittle
137, . 23912

- g —migratien of *°Sr; Cs, or ®¥*"py horizontally from the reverse well within

7 the aquifer {Figures 1-6, 1-7, and 1-8). The current distributions of the

-8 *Sr, ™Cs, -and “““Pu plumes have been generally described in Section 1.2.2

-G candrpresenied in Figure 1-40 “Appendix A summarizes concenirations for other
- - -16 constituents detected in wells in the vicinity of the 216-B-5 Reverse Well.
~11 - Estimates of the quantities of primary contaminants present in the 216-B-§

12 -—-Reverse Well-IRM-plume-are presented in Table 1-2. -Strontium-90, *Cs, and

13- 290y -migration from the 216-B-5 Reverse Well has been minimal. As
.Zhgﬁ”ii_.discusseg Jn. the 200 Fast_Groundwater AAMSR_(DQE-RL 1993a. Section 4.0}, there
' -~ are no-existing release expo §&P“ pathwuys and,- u“reﬁtl,, #o Known human or

ol BB RONRENI 2 PREART AR 23500 aten. wilh the- 215-0-5 Reverse-Wall IRM plume.

Sl 8 “;abarical groundwater Tevel changes across the 200 East Area are
-~*w%9 -—-attributed to the operation of the B Pond System, which has dominated the
.“zﬁ ~ groundwater fiow pattern in 200 East Area (DOE/RL 1993a). Since the start of
=21 discharges to the B Pond System in April 1945, area-wide groundwater table

32 elevations ‘have generally increased and the “"u directions at the 216-B-5

------ 23 - Reverse Well have -changed- from an east tc a2 northwest trend. Continuing
s 24 -0 discharges-to--the-B-Pond System have -produced-a significant increase in the
25 elevation of the groundwater table, but don1°11ttle to mobilize the primary
~—--26 - contaminants. 0Of the three raala1setagesr,“ Cs_appears.to have been the most
Tl 27 mobile at the time of discharge as it has spread over a relatively greater
28~ volume of the aquifer. The %Sr and #%2¥py radionuclides are much less
29 _mobile and occupy roughly the same volume of _the_aquifer in similar
~30-. . - distribution patterns-as.-tllustrated -in- Figures 1- ~&, 1-7 and 1-8, The
31 ---relat ?ﬁé”immnb111+f of #Sr and 2%y js attributed to their adsorption to
32 silt and clay particles in the sediment (Smith 1980).
34 Available information about the 216-B-5 Reverse Well indicates a
o35 ggﬂﬁgglnat1on zone that deveéloped when the waste stream containing *°sr, 'cs,
362 "Pii, “and -other radionuciides. encoLnternd'the ‘uppermost unconfine d aquifer
37 - -at-the-time of,lade;u on-(Smith 1980) —Some-constituents sych as ' °Ru; which
38 - -are-soluble-in. water, -were- guickly- *.ans;crfeu away from-the well site or
”7~39~w decaynd, Less soluble radionuclide species (those with a high 4 value)
< 40w sorbed-to-the 51}*-aﬁd~r;=; fractions.of the Ringold gravels in the -immediate
41 v1c1n1ty of the well. Repeated injection of waste to the aqu1fer occurred
w42 =~ coincidentTy with the early stages of groundwater table-elevation increases

attributable to the influence of the B Pond System operat1on This resulted
(by 1980) in a 6- to 10-ft thick zone of elevated *°Sr, ®*¥**°py and, to a

jegree, '*Cs concentrations (Figures 1-6, 1-7, and 1- 8).
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~ about 45 ft in the vicinity of the 216-B-5 Reverse Well. Flow direction is
difficult to determine because of the very flat gradient in the Tocal water
- table. Caggiano (1993} calculated a hydraulic gradient of 0.00006 in the
vicinity of the BX-BY tank farms, 2,000 ft northeast of the 216-B-5 Reverse
-Well, with-the flow being generally towards the northwest to north.

"Aquifer transmissivity has been determined from data coiiected from a
____ constant discharge test at Well 299-£28-27 (Newcomer et al. 1992), Tocated
approximately 2’700 ft northwest of the 216-B-5 Reverse well The

Lo
|
i

v J’Zh\ L H-:-' [ ¥ =] |pd ~ O U & (A-l D b
i .

1 transmissivity was determined to be greater than 48,000 ft 2/day, yielding an
- -3l -gguivalent-hydraulic conductivity of greater than 4,800 ft/day (based on Tocal
| aquifer thickness). Connelly et al. (1992) shows the hydraulic conductivity
1 for the area around the 216-B-5 Reverse Well as ranging between 5,000 and
=14 - 107600 ft/day:=-Using a known-hydraulic :r:df:nt of 0.00006 and a conservative
o ~ hydraulic conduct1V1ty value of 5,000 ft/day, and with an assumed effective
~y=16"~ “porosity of 20%, an average 11near velocity of approximately 1.3 ft/day can be
-EX7. ..caleulated. - This high velocity suggests that contaminants would tend to
;;%8 migrate rapidly unless sorbed to soil particles or flow is otherwise retarded.
: a
-"§§%0~ _ .Based on information in Appendix A, the groundwater pH ranges between
w2l 6.4 and 9.0 at the 216-B-5 Reverse Well. Plutonium- -239/240 possesses
—kL§§224~, significant sorption properties over a pH range of 4 to 8.5 in Hanford Site
23 soils (DOE/RL 1993c). Above a pH of 8, %%y is moderately mobile.
24 Strontium-90 exists as a divalent cation within the pH range of groundwater
25 {(usuaily 6 to 8) and can sorb to Hanford Site soils by cation exchange over a
’"":‘Z””:’Dﬁ range down —to aboul 4 to 5. Sﬁr’ﬁf.'iﬁn’ i5-aiso dependent on
R GXTéaouun,lcuueo;uﬂ pOtEHLIE} (8R) ;- however, - little -information is available
28 on eH conditions in Hanford Site soils. In a saturated environment,

—- 29— competitien between *°Sr and calcium-rich wastes may lead to greater apparent
30 - omobiTity- for-2°Sr.. Cesium-137- exists- as-a monovalent cation within the range
31 of Hanford Site soil types and groundwater pH values and sorbs readily to

32 ==~ 3piTs by ion exchange down to. a pH of 3. Sorption is also dependent upon the
33 concentr t1ops of -other catiens, which may- explain the greater apparent
34 mobility of 'Cs at the 216-B-5 Reverse Well.
| Rased'on.tne ochemical information presented ahove, it is likely that
: 3?——~—9°Sr 137cg, and B2 Du are sorbed to saturated zone soils and are relatively
,~3§Wff,71mmublle around_the 216-B-5 Reverse Well. The evidence of 2 relatively high
39 hydraulic conduct1v1ty and groundwater flow rate implies adequate opportun1ty
40 existed for %Sr, '¥Cs, and #¥?*°Pu to have migrated. VYet their distribution
41 in the groundwatgg relative to their original disposal location indicates that
— 42 gp, - Ptg, and P92y (Figures 1-6, 1-7, and 1-8) are not readily
-~s::43 trﬂﬁ{ﬁﬁ?dgd,lﬁ groundwater but reflect- *he equilibrium of soil sorbed
- 44- - —contaminants with groundwater. -These Lonelus.ons support a h:gh probability
—745';s7—+hat—aunping—the~215=3 SrPeverse—w ell -IRM plume groundwater is not likely to
~46- -~ resdglt in the extraction of significant contaminant mass.
a7
48 - .- This treatability test plan includes specific-information needs and
49  activities (as d1s;ussed in Sections 2.0 and 3.0) to be addressed during the
50 pilot-scale pump and treat test to evaluate this conceptual model. The focus
51 will be to determine if groundwater pump1ng can effect1ve1y extract primary
- 52 ~~“contaminants present in the aquifer i thé vicinity of the 216-B-5 Reverse
53 “Well.
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" Figure 1-3.

216-BY Cribs IRM Plune.
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oo oo~ - Figure 1-4, 216-B-5 Reverse Well IRM Plume.
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. Summary o
STl Contaminant

-609-49.55A _ | Technetium-20 pCi/L. 3120.56
B  Cobaii-60 pCl/L 80.25
_LCvanide (Tatal) - bpb — . 58.10
- hitrate ppi 101.69
Eé@-’?.t‘?"Si’*:A Techngtium-oa o nGi/L 1916910
Cobalt-60 pCi/L 440,21
Cyanide (‘I’ot_a!} ) ppb 883,20
-— - | Nitrate - ppm 387.27
éﬂv&E'"" 7 Technetium-99 pCi/L 215288
Cobalt-60 ,:'Ci/L 3958
- Cyanidse -{Total) ppb 3360
Nitrate - ppm o3
699-52-54 Tachnetiurmn-g9 T PpGifL Jooos7r

Wall -+ - Contaminant Units . Average
299-E28-23 Sﬁonﬂum-go pCi[L 4396.25
Plutonium-239/40 pCifL 63.75
Cesium-137 pCi/L 1328.4
- 299-E28-24 Strontium-90 pCi/L 196.17
Plutonium-239/40 oCi/k 34.37
Cesium-137 pCi/L 112.31
209.E28.25 Strontium-g0 pCi/L 5148.57
7 -1- Plutonium-239/40- pCi/L 16.67
Cesium-137 pCi/L 24653
299-E28-7 Strontium-90 pCi/L 75.59
) pOi/L 0.05
Cesium-137 pCi/L 10:0
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: o -‘? Table 1-2..

: | A
n

.h,;:m,:ﬁériaﬁq .

'ﬁwmmary o# cmn BP 5 0p9rab1c dm'* Cohcemmual ﬂode] Datd. ,

el fD1ssb1vcd Half. -4¢erage Drpn%ung Mob11wf? | Pfiﬁavyf
A ‘ Quantity | Plume | Iﬁfe Cohic. in Water - (Kg in Tecay
Pﬂumew.‘(ontam1nant " d1ispgsed® Qwamtniy {yr)® Max well® %tanddr nk/g)? Mode”
R T =y £‘=.===—_—‘===-:._.:. e T e e e _r===.==..‘== ==b.........-_l_=:=====:::.—_‘::==' -===‘:==.-‘:.“;=:==._ __====-=|.=== -===I====°==:======
216-BY *Co 0. 45 Ci , @ 43 ci 5.3 ! 369 pC1/L 100. pCi/L | Low (2000) Ly
Cribs : , ; - ! ; | T
e | P1e | Eumknown] 21 9 Ci 213,000 | 15,668 ° |' 4,000 ' | High (0) ;
Plume L | !- 5 o p£1/L ‘ ;‘ ﬁtiyw ! | P |
| | Cyanide | 13¢J00 kg | 985 kg — 141 ppb._ |} 200 ppb | High (0.1) || '--
| Nitrate |5,650,500 kg 740,000 kg| -- :501 ppm | 45 ppm | High (0) --
216-B-5 0gy | 176 Ci 0.17 Ci p8.5 | 5028 pCis/L |’ 8 pCi/L | Moderate B
Reverse ‘ , L o e L (20) Coh
Well ‘ ; i 1 ' N — : N
TRM 3Cs gl Ci 0.014 Ci 30 | 1546 pCi/fL | 120 pCi/i | Low (500) |y (daughter
P lume . : | 3 . ‘ o ' | product
| . i 3y ‘ decay)
. ] — T
| 298/240py 2,000 gm | 0.0006 Ci | 24,406/ | 51 pCi‘k || 1 pCi/L |Low (2000) a
‘ {ca. 300 Ci) 5 6,560 O i
i ‘ c
:DURCES* P ‘ '
a Data on quant1tynd1§pospd from Maxfield (]979)3 smith {1980), andiphzre I Remedial Invpstiqa#:on
| Report for 200-BP-1 Operable Unit {(DOE-RL 1993r) Futonium converted from mass to activity
according to average specific activity for py arn-‘4 Pu; cyanide data converted from i
fprrocyanldp data; |
| ‘ | |
b Data on plume quaptity, half 11Fe, mob1111y, and primary decay mode from 200 East Groundwater
AAMSR (DOE-RL 1993a).
C Data on average concentration in maximum well from Table 1-1.

v 14e4q
86-£6-14/300






SEREE & oo 2.0 ALTERNATIVE AND TECHNOLOGY DESCRIPTION
3
ssogTT s 7 = Rotentative-change described in Tri- Parly Agreement (Ecology et al.
=TT §°7.1989a) Changé Control Form M-13-93-03 {September 30, 1993) requ1res that the
6 DOE begin pilot-scale pump and treat operations after August 31, 1994, in the
- T -200-BP-5-Operable Unit. This treatabiiity test pian outiines two pilot-scale
" 778 " pump and treat systems, one for the 216-BY Cribs IRM plume and one for the
9 216-B-5 Reverse Well IRM plume. This section describes pump and treat as a
--16- --potential interim-action-alternative, including discussions of contaminant
1 extraction f'T‘Gm “gach of the IRM plumes and the treatment technologies to be
-~ 12° - ~~“tested.” “The purpose of these discussions is to generally delineate the major
————— }3- ambiguities for which test performance and DQOs should be developed
- 14 - --{Section 3:0)y-and-which the treatability test system should be designed and
~~.3% operated to accommodate {Section 4.0).
Ty “Specifically, Section~Z:1 provides an overview of pump dnd-treat,
w18 - discusses the ab111ty of the pump and treat alternative to effectively extract
~£$3§  contaminants from the 216-BY Cribs and 216-B-5 Reverse Well IRM. plumes, and
frf¥20ffliiereSe its- potenLJaJ Timitations that may be encountered and preliminary
~-r=3]1 - _.methodologies for responding to these potential limitations. Section 2.2
227——77d1scus=es the treatment and potential pretreatment techno]og1es to be
_. 22 - _pvahnated; iﬁm'r:rﬁenemﬁ*ﬁn*ieTEEtlen-Lhmn 1ﬁvfthe-maﬂer-renSIceraL.trs that
24~ “should be ‘anticipated when ueveiop1nn a ireatment- system to effectively remove
= 'E%”' ~—¢srtaminants from groundwater after it has been pumped from the aquifer.
26
27
28 2.1 PUMP AND TREAT ALTERNATIVE
an
[ 45
- -30 Pump and treat involves the withdrawal of contaminated groundwater,
_31 ... .treatment above ground using annrenrlateAerefreatmentuand,treatmpnt
o3 dpchnoiogies (&G, filtration and ion exchange), d1spos1t1nn of secondary
33 waste streams, and d1spos1t1on of treated groundwater via return to the
34 ‘aquifer or other methods. The pump and treat aiternative has an added benefit
~- 35- — -in-that the -extract 1ﬂn of groundwater, as well as the selective return of
.36 treated,Qrgundwa er, can be used to hydraulically contrel plume expansion.
- 3F fhmp'aﬁﬁ_ufé sys:n “effectiveness depends on a variety of factors, inciuding
coo2-38- . __aquifer properties, contaminant characteristics, and treatment system
‘"t?téﬁf"‘:*peraffng—gﬁrameters Ireatment. technoiogies have been shown to he effective
40 at treating aroundwater in which contaminants are relatively concentrated and
- -4l --mobile. . Eor example, a previous groundwater remediation effort in the
42 v1c1n1ty of U Plant in the 200 West Area demonstrated that ion exchange pump
==~ 43 - and treat can effectively remove uranium at high concentrations in the

~42 -groundwaster at-that” Jecation: iseieﬂarﬁ“ﬁt’u.*,iéii;r -However; - treatment

45 technologies become less cost effective as primary contaminant concentrations

46 - decline.--In-these cases, greater volumes of groundwater must be circulated
7 through the sysiem to remnve an equivaient contaminant mass.
48
48 -As-discussed. in Section 9.0 of the 200 East Groundwater AAMSR
”*iéﬁﬁl*’i>(50€—ne 1993a}, an-IRM-should not be undertaken to specifically-meet ¢leanup
Eﬁ———"'-imits or federai-or state ARARS{e:g.; maximum-contaminant Tevels), but

-53._.._eeter1m artinn chould.

t
- 52— should-be-based: on-¥isk veduction. - Under the IRM, the selected groundwater
‘nracead until the resnanse ahiactive (e.d.. reduction in
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Draft A
~ 1. _attenuation exceeds active treatment. The IRM should be discontinued if one
2 of these conditions is met, and any residual contamination should be addressed
-3 ~in the final remedy selection process. This will be discussed in the IRM
4 Proposed Plan and Interim Action ROD to be developed following completion of
B this pilot-scale treatability test program.
o
;’"“ftZ:*i*"’* “~A pump and-treat treatabiiity test program should include an assessment
- -8 - - of potential limitations of the. aguifer/contaminant system on the success of
9 pump and treat as an interim action alternative. These limitations generally
10 fa]] into two categor1es hydraulic, which affect the ability to withdraw
-} - contaminated -groundwater from -the -agquifer-at an-effective pumping rate; and
. 12 phys1ca1/chem1ca1_ which affect the ability of pumped groundwater to carry
- ~.13__ _ primary contaminants with it, thereby facilitating extraction of the
14 contam1nants from the aquifer. The conceptual models of the 216-BY Cribs and
”"15 ~216-B-5 Reverse Well IRM plumes (Section 1.3) discussed the groundwater
4 - -conditions and aguifer properties-expected for the respective
’ K’%Tz aquxter/contammant systems. The foliowing sections discuss the potential for
hydraulic and physical/chemical limitations to be encountered for each of the
,W,jﬁgg _IRM plumeés and, if limitations are anticipated, methodolegies for responding
-——r'" .- to-these potential limitations,
41
. ”’”3 -2.1.1° 216-BY Cribs IRN Piume Pump and Treat Alternative
24
25 As discussed in the conceptual model for the 216-BY Cribs IRM plume
26 7 {Setiion 1.3.1), the'primary contamimanis in this IRM piume are very mobiie,

27 ----which accounis for.-their presence s¢o far from the probable source of the
... .28 contamination, the 216-BY Cribs. The only. prlmaty_contaminant which does not
~— 29— have an inherently high mobility, as predictEu by low K, values (Table 1-2),

30 is ®Co. However, this plume constituent is thought to be complexed with
——. 31_. _ferrocvanide in such a way that it is_.also very mobile (DOE-RL 1993a). This
32 would account for the apparent high mobility of ®Co, as evidenced by its
--33- .- presence-far-from the contamination source and its spatial association with
- "34"”m"'lne cyanide plume. - This high mobility indicales that the 216-BY Cribs IRM
- 35- - -plume primary contaminants move with the groundwater. If the groundwater can
36— be-withdrawn from the aquifer through pumping, then it js expected that a
27 <Jgn1f1cant amount of the total (adsorbed and dissolved) primary contaminant
38 mass could also be brought to the surface to be treated.
39
40 One possible limitation for recovering primary contaminants from the
41 216 BY Cribs IRM plume is that the saturated thickness of the aquifer may be
~ 42~ - constricted in the vicinity of the IRM plume. If this limitation exists, even
43 though the hydraulic conductivity is expected to be reasonably high, only a
44 limited amount of groundwater could be produced by pumping a given well in
45 this area. If this condition affects the abi]ity to effectively extract a
- 46 - :l\illll]ﬂaﬁt -contaminant mass- ;Fﬁﬂ. the - uﬁ‘di ar, - lt may- be- necessary ﬂt{l‘lllq
'_f'__é?__"'_'tfémbﬁ_}*t*f t@gt g_t“'u evaivate &}tEllldblvt: wcll:, Sti1i1n the central
48 portion of the IRM DTume, and their utility for achieving a more efficient
49 pumping rate.
50
51 Methodology to address potential limitations will 1ikely include
52 hydraulic tests, such as well production tests, and stratigraphic
53 - interpretation. Groundwater primary contaminant concentrations will be

200-BP-5 - 01/25/94 2-2



1 monitored to confirm the expectation that primary contaminants are being
T extracted with the pumped groundwater. However, monitoring and test
3 activities a]ready planned under the treatment system testing will be
R & SH‘fTCiC:b 16 assess -the effectiv veness of groundwater withdrawal and mass
S —5 ~removal of primdary contaminants from the 216-BY Cribs IRM piume,
h
7
- 8 - 212 216-B~5 Reverse Well- IRM-Plume Pump and Treat Alternative
2}
-
- =10 ks discassed inthe conceptual model for the 216-B-5 Reverse Welil IRM
~o 11 plume (Section 1.3.2), this IRM plume is present in a fairly thick and
12 " productive port1on of the aquifer {(thus easy to withdraw water from), but the
-3 primary contaminanis are relatively immobile. Although groundwater has been
---14 . measured to have primary contaminants present. ar concentrations above drinking
'5525 water Stanaaras, ‘a s1gn1r1cant proport1on of these same contaminants are

ik 51*” -adsorbed onto_ihe_soil particles in the aquifer. The two forms (phases) of
-37---the contaminants; ads prbsd and - dissotved,are expected-to be in-equilibrium in

ia,,,,xﬁepsaiurazgdgznne, of the aquifer, with the K, value (estimated in Table 1-2)

- vepresenting the vatio between the toncentrations in the two phases.

In addition, the 216-B-5 Reverse Well .“M p!ume is at or near the
rpundwate“ divide between the groundwater flow regime -to-the-south and ez
oward the Columbia River at a 1ocat1on near the 300 Area, and that to the
- north, through Gable Gap and toward the river near the 100 Areas. This
__._2h  _groundwater divide i caused. Ln_snme PXLEHL_Dy_Tne hydraulic influence of the
T 26 R ¥Pond System, where Targe guantity of wasiewater has been disposed of

27 during much of the h1storv of ‘the. Hanford Site. Because of the presence of
78" "the divide, grpundwater gradients in the area of the Z16-B-5 Reverse Well are
very low. nsequent]y,_groundﬂater_f]qus_thrpugh this contaminated portion
-of .the. ="u1p -have-aiso been-very -jew, and very 1itile inierchange has
occurred with cleaner water coming in from other portions of the Hanford Site.
”fhis situation hasfresu%*ed iﬂ'tﬁﬁ’QfﬂUTdWﬁtﬂW‘pfﬁUdUIy ndVTﬁg had suff1C1ent

ot
o vy

(R lh'-o 'n-- (=1 u.p;
e

for the treatability test begins, this equilibrium will
gin-to be disturbed. - Imitially, primary contaminant concentrations in the
- -water withdrawn. should be relativelv consistent with historic groundwater

- analytical results.- Approx%ma*e "oJumntr1c estimates, derived using

?:1g¥ﬁ“:§t:::'fftﬁ smith (1980) and Ford (1993}, indicate that there may be on

When Dump

ng
*T\ ‘hn ﬂ‘lT i'r

hﬁﬁtﬁr1ca|iy“mea§Ufeﬁ-tﬁﬁcﬁﬁtratipns-ie g., i the Tange of 5,000 pL]/L for

"*42 """"Sfjl' Afier tnis'n1gn|y contaminated groundwater i$ pumped, other, less
-~ 43— ~-contaminated water will fiow into the area from beyond the highly contaminated
.- _44 _“zone._ .To some extent, this water will desorb some portion of the primary
.__ 45 _ _contaminants as_ it passes through the contaminated aquifer, a1thnugh the

.-:45,,”” ninetﬁts of - the-phase- {?aﬁSiQFPﬁ ton- th qu:ckv;-xhe *Ontam1nants come off
BN 7 tne '§071-particies) is unknown ai this time. ~If this transformation process
nﬂhﬁ4a__.. s-slow,..concentrations of the orimary.contaminants in. tho eyxtracted
<49 qrpupdwapa“ will steadily- de;?eaae Toncentrations should eventually approach
~---50 - -a lower concentration 1imit that will depend on the partitioning of the
51 - primary contaminants between the water and soil particles (K, value) and the

5 rate at which the contaminants can desorb from the soil particles as

v |
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woom i ety -Inethiseeventy-concentrations-weuld vetura-to the-historically higher
~— 2 —Tevels only by stopping the pumping and thereby allowing sufficient residence
R R time forthe phase transformation (i.e., desorption and equilibration) to
- -4 - pceur between -the inflowing grcundwater in contact with the contaminated
g aquifer soils.
6
R It is the ghiective of contaminant extraction testing to determine the
- - 8 '"f%&“‘b111uj‘6| pump and treat technology to extract contaminants from the
9 2i6-B-5 Reverse Well IRM plume. — Im addition to the ability to effectively
10" recover the primary contaminants from -the -aguifer materials in the 216-B-5
11 .. Reverse Well IRM plume, the hydraulics of removal {associated with the abllity
12 to pump a sufficient quantity of groundwater) will need to be evaluated. This
i3 will require deve]opment of aquifer parameters, which will be linked
- }4"—— inherently with the assessment of the ability to extract and recover the
15~ primary contaminants. . These asséssments will require development of the
Ei;ﬁ following:
X7
- E?%s R "f****appruprTate pumﬁTﬁg rénges,‘Tﬂt}udTﬁg cyc|1ng leES (periods of
it - T pump shutdown time before restart oi pumping}, pumping locations
i;%ﬁ (selection of wells), and pumping rates
w2l
=22 o suitable (optimized) locations for treated water return to the
~'e3 aquifer
24
<k & an accurate intcrpretaition of the hyu.ogeolog1c system, inciuding
o5 the Yikely need fur a computer model, using a system such as
o 2o oo -PORFEG3-0f -the hydrogeclogy -and: the- contaminant transfer and
28 transport phenomena at the site.
29 .
- 30 - After the extraction (and return) system is optimized, it will then be
31 _appropriate to determine the long-range effectiveness of the pump and treat
32 alternative.
33
- — 34 - Methodology to address-effectiveness of pump and treat for the 216-B-5
| 35 _ Reverse Well IRM plume will likely include a number of hydraulic tests, such
. .-.-36..._ as .pump tests and slug tests, and stratigraphic interpretation. Groundwater
o o3 oocprimary - contaminant- concertrations will be monitored-to-assess effectiveness
38 of primary contaminant mass removal by the pilot-scale pump and treat system.
=39 ,,u,Test perfﬁ;nancpgand DQOs -associated with contaminant -extraction testing are
. ".-40.. " addressed-in Sections.3.1.2 and 3.2.2, respectively. Specific contaminant
- i extraction test activities, including test design, operation, and monitoring,
--42 are--deseribed in-Section-4.2.
43
-— 44
45 2.2 TREATMENT TECHNOLOGY
46
—-- -§}-wmn oo oweXchange: -;j}j ;-m “implemented as-the treatment technology for each of
- 48 fhe two. IRM p!umes in the 200-BP-5. Operable Unit pilet-scale groundwater
f_m-_.és.“" treatability test. lon exchange is a unit process that removes dissolved
- 50 — ~-radioactive and nonradioactive ions (e.g., “%Co, %Sr, %°Tc¢, (s, #¥%2%py,
-5l cyanide, and nitrate) from an_aqueous solution (e.g., groundwater) by
52 exchanging the ions with complementary ions attached to sites on the surface
53 of an insoluble support material (typically, beads of synthetic organic
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-1 --resén}a--ln-catio resins [(designed to remove positively charged ions), the
2 ~exchange sites usually contain hydrogen ions; but they may also-centain sodium
S R 11 ameQ1Lm Fons. - In-anion resins {designed to remove negativaiv charged
4 .. Jons), the exchange sites ysuaiiy contain hydroxide ions, bui other ions such
5  as chloride can be used. The ion exchange res1n(s) that will be used for this
== 567,'lltreatab111tx test w111 be selﬂcfod based on the ability to selectively adsorb
e gen e e s and S22 0P, Contact betuoan the fon exchange resin
T 8?*"“and the groundwater is achieved by the groundwater flowing through a vessel
g filled with resin.
i0
C1E— o - Section 2.2. 1 summarizes the rationale for -identifying ion exchange as
- 17 the treaiment technoiogy to De used in the treatabiiity test. Section 2.2.2
13 describes the ion exchange process and pntent1a1 and p]anned pretreatment
-1 *‘D?GCéSSéS'ai‘théy will be applied to treat ®Co and Te in groundwater purped
4335 < -from. the 216=BY Cribs IRM-plume and to treat *°Sr, (s, and #¥¥%y in
%iiG groundwater pumped from the 216-B-5 Reverse Well IRM p1ume
~§7
18
=) 2.2.1 Treatment Technology Identification
T g
S I ~The primavy reason for identifying ion exchange is that the technical
-2 — - literature, test and operating experience,- unu professional judgement indicate
23 1t,u111,be,effertlvp,1n,tneat1ng primary contaminants in both of the IRM
_:t-'ZQ—--—' mnmzi:ifﬁﬁﬁféyainﬁiiﬁnsfaE:tfaatment;at:nadiqagiive}v contaminated Superfund
Shmnt's: Bl STLes"(EFA 19506); previots treatability-studies at the Hanford Site (Delegard
26 et al. 1986; Barney et al. 1992), operating experience at the Oak Ridge
27 National Laboratory (Robinson 1990), and numerous municipal and industrial
28  water treatment applications (Baker et al. 1988, Sorg 1989, 1991; Jelinek and
- 29 Sorg 19887 and Del Cul et al. 1992) have shown that ion exchange is a mature
"30  _and effective technology for seiectively removing radionuciides from both
.3l wastewater and-groundwater. Although the concentrations of contaminants were
32 generally h1qher and the concentrations of potentially interfering
33 constituents were generally lower in these appllcat1ons compared with those

773477 - measured in the two- 2&0' 3’?-"5 Operabie Unit- l"’FTThlllll:.‘bd the reauu,s indicate

-..35-- - -that-ien-exchange will be effective-in-removing the ®Co and ° Tc conta1ned in
36  groundwater withdrawn rrom’the”iiﬁ'BY Cribs IRM plume and the *°Sr, '’Cs, and
-~ 37 . 2%y contained in groundwater withdrawn from the 216-B-5 Reverse Well IRM
38 plume.
39
- g o IF Targer-scate operation s required 1 a tTuture treatment system, the
41 scaleup parameters for ion exchange systems are well defined. Ion exchange
- 42 systems have been used to treat aqueous streams with large flow rates. Thus,
43 if it is decided to further develop ion exchange, as a potential interim
44 ~ ‘action aiternative, scaleup to support detaiied evaluation and/or design of a
-45 - - full-scale system will be a straightforward process.
48
47 " In ion exchange, contaminants are adsorbed and, thJ,, immobilized on the
48 surface of the solid resin. In applications such as this treatability test,
4% - -where "spent™ resin {i.e.; resin that has reached its practical adsorption
750,-7~7capaclfy} }s,removedﬂfrommthe;systemﬁfgr disposal, contaminants leave the
51 system fixed in a stable secondary waste matrix that will resist leaching and
52 minimize risk from transportation mishaps, thus minimizing the possibility of

'''''' H3--— Fiuturae-contamination or recontamination of the environment. Additionallv.



final waste handling and disposal are straightforward operations, After spent
rasin is transferred from the vessel and dewatered, it is expected to meet
Tow-Tevel waste acceptance criteria for iong-term storage and/or finai
disposal. . Faciliiies .and expert1se exist fo transferring, dewatering,

- packaging, storing, and disposing of spent resin,

- The-mechanical simnlicity of jon exchange technolnﬁv combined with the
__ ~ready_availability of desian expertise and standard equlpment SUppOY‘t
EL,,,,exped1t1ous des:gn. _constiuction, and operation of pilot-scale ion exchange
0 treatment Systems for the 216-BY Cribs and Z216-B-5 Reverse Well IRM p]umes

wtb-ui‘-:utn:u-l.n-wgmn—l

11 Rapid deployment will be more consistent with achieving early risk reduction,
12 thus furthering the primary goal of the IRM. The project plan is to construct
13 skid-mounted systems that can be easily adapted to changes in test site
—"I4-~~ “tocations, grUUnuwater-tondltrons (eg-;y flow rates, contaminant
"""" 15 concentrations), or treatabiiity test DQOs.
£510
Sl o n _—
I8 2.2.2 Treatment Technology Description
i e
%%30~~-~“~~~"~,ieﬁ"exrhange-fe %ns will have- a— inite wdsorpticn capacity for primary
~TE3Y - rontaminants, ralated to-the number o ava::eble-ien exchange sites. A
. ssggaeeefdas+gqet =dv=n+nne of 1on axchange is that resin monufacturers have produced a
P wide variety of resins that can be very selective for targeted ion(s s).
:_11:::ﬁgﬂﬁgeﬁef'hﬁ.nﬁurf*&:csﬁlamlﬂiuts_Stllt“maﬁ_ﬂave_tq.CQHQEIP w:ih other iuns
@5~ found-in-groundwater ~For -these-exchange-sites. —Because -the concertrations of
26 the primary contaminan®s arc several orders of magnitude 1ess than tho<2 of
27 ~ . other groundwater constituents {e.g., cyanides, nitrates, sulfates) in this
28  treatability test, competing ionic species may determine resin: exhaustion
29 rates.
30
31 ) “When the resin is spent, breakthrough will oeccur. Breakthrough is the
32 . __point. in_the resin loading cycle when the concentration of any one of the
33 -primary-contaminants risesto & predeterW1ued concentration in effiuent from
34 the resin bed. In designing an ion exchange system it is important to select
—._.-35. __resins.which optimize adsorption of the primary contaminants and maximize the
36~ time to breakthrough. This will be accomplished through laboratory testing as
37 described in Sections 3.0 and 4.0.
20
-39 2.2,2+)- 216-BY-Cribs IRM Plume Treatment. Typically, an ion exchange
40 treatment system includes one or more pretreatment units to condition the
4] stream for optimum performance in the ion exchange unit. The pilot-scale
42 treatment system to be implemented for testing at the 216-BY Cribs IRM plume
43 will include filtration and pH adjustment units for pretreatment. Depending
~44-----gn-vesulds-of taberatory-tests-ic-be conducted-as-part-of this treatability
45 test, the system may also include a pretreatment system for destroying
46 cyanide.
47
~ 48 The chemical state of the *°Co in the 216-BY Cribs IRM plume is not
49 known with complete certainty. It may be present as simple cations or anions
50 that will adsorb readily onto cation or anion resin, respect1ve1y However,
51 as discussed in Section 1.3.1, there is evidence that ®Co may exist in a
52 neutral comp]ex with cyan1de The complexed state could pose potential
g difficulties in treating ®Co using ion exchange. If laboratory-scale tests

200-BP-5 - 01/25/34 Z2-6



1 indicate that the %Co can be treated by either anion or cation exchange, no
~-2-- - -additional treatment will be required.- However, if icn exchange is not
3 ’ efrectwe tnen a cyamoe GEST.Y‘UCI.]OI'I pretreatment Process may be Y‘EC]U'IY‘EO io
Au”AA,W,,breek,theAHCoécyanlde complex and convert the ®°Co to_a form amenable to ion
=~ § ... exchange. -As-a contingency, a preliminary design is being developed for a
S ”-~CF&H%”E destruction pretreatment process. This process, described in more
""""" 7- - detail in Secti un4473*twri “bean atkaline chtorination process, developed on
8 the basis of Titerature (Patterson 1985) and engineering experience. If it is
-G -----pecessary-to impiement- this process-as part of the treatability test, the
- 10 - 1aboratory tests-will prov:de information useful in verifying and optimizing
- 11~ design and operaiing parameters for the pretreatment system. If cyanide
EEEEE T-2H odstruﬂtron ¥ raguived; the -treatment system-will be configured so that
213 cyvanide destruction precedes ion exchange.
14
v b A filtration unit will be lncorporated as a pretreatment technology to
36 remove suspended solids conta1ned in the groundwater before it enters the
©-37 7 _Teading ion exchange bed. . This pretreatment will minimize the potential for
i any inert and/or b1o]og1ca1}y active suspended solids to accumulate on the
19  resin surface, masking the exchange sites, and resulting in loss of exchange
=~ - —-efficiency:- It-will-also minimize the potential for solids to p]dg~thervo1d
21: - -spaces-among the-beads -of resin and restrict- flce-u”rough the bed.

Furthermore, because many of the constituents in Hanford Site groundwater have
n affinity for the soil, there is the potential for removing contamination
jated with the inert, suspended solids.

A second filtration unit will be incorporated downstream of the ion
=-gxchange vessets-te -remove-any-suspended=sotids that may be formed by
biological activity in the system, 0xidatlon of dissolved species by exposure

29"~ ~~to the-atmosphere, andfor by the addition of chemicals for pH adjustment or
----- 36-—~—-cvan1de-uestrntu10ﬁ-- For exampie, adding sodium hypochlorite dur1ng alkaline
" 31— chtorination witl resut fw oxidatiorn of any dissoived ferrous iron or

~=-=32.- -.manganous manganese to-form insoluble precipitates. This downstream
- 33 - Filtration wilt minmimize any potential for plugging the return wells.
34
35 - Experience indicates that the pH of the aqueous stream can affect
-36 . selectivity of a- given ion exchenge resin for a given ion. Thus, a pH

o .37 adjusimeni system wiii_be inciuded as a pretreatment process in the treatment

38— system‘to support optimizatvon of stream pH. The pH adjustment system wiii
39 - include means for- addtng sod‘"m'hydr"“‘de to increase pH (or hydrochloric acid
80— toveduce. it)-before-tho-stream-enters the-jon-exchange-vessels-and to
~-41— - neutralize the pH-before the auream 1s returned to the aquifer

-
-

43 2.2.2.2..216-B-5 Reverse Well IRM. Plume Treatment. .The ion exchange treatment
44 process for remOV1nq ®sr, (s, and 2%y from groundwater extracted from

45 the 216-B-5 Reverse Well IRM plume will be configured essentially the same as
46 the process described in Section 2.2.2.1 for_treating. groundwater from the
A&7 7 218-BY Cribs IRM plume. Specifically, the treatment system will inciude the
- 48..-. basic-jon-exchange unit as well as the pH adjustment and filtration
.49 ____pretreatment_steps described_above.._However,. depending on the results of
x<~—50-~_»~laboreter"- u.,,-thff rept-i ion-cxchange- resinls) may be used-to provide
51— enhanced selectivity for ®Sr, "3gs, and 250240p; ] Also, it is not anticipated

L -

U
~o-52 - - that any pretreatment will be required beyond the pH adjustment,
o83 n_,a_nentraljzatjaﬂe_ nd: fA}hrﬁt]GD_ﬁtﬁﬁﬁ described in Section 2.2.72.1.. Since n

I-.
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Tl LU 30-CTREATABILITY TEST PERFORMANCE AND DATA QUALITY OBJECTIVES
2]
~—4—-—--Test performance-chbjectives and D00s are used to clarify and guide the

I
5 " testing process,and to outline the quality and quantity o a needed for
;f1w75i’¢*tf#§utréuuab Hiy test-program. -Te st,ierfu*maﬁt pbjectives identify
oo -7 =~ information needs rﬂqu|red to evaluate the pilot- ;cale pump and treat
- 8 aTternatives. The DGOs Tink the information requirements with the intended
g

=g ggtatgserto-def inesthe - level af~quatity-requived -forthe-measured-variabies.
10 Data quality needs are defined by specifying prec1s1on, accuracy,
-==tt---- vepresentativeness,-completeness, and/or comparability (PARCE} requirements.
12
- - 13- There are two overall questions that this treatability test plan seeks
214 to answer_and that consequently affect the test performance objectives and
_15 DQOs presented in this section:
518 .
- 27 - & --Can the treatment and potential -pretreatment technologies
B R “'““TdﬁﬁL?fTﬂﬁ‘T“ ﬁeﬁggen 2 O-EzggggTve1y redice concentrations of
18 B 8%0,- B08p; - PCs - -and PPy in groundwater pumped from the
20 215=E¥ ﬁrlns and 216-B-5 Reverse Well IRM plumes?
-3
w1
1xe2 . Can groundwater pumping effectively extract *°sr, "*'Cs, and
23 239124, from the 216-B-5 Reverse Well IRM plume?
24
I’i;:ési;igfl“”””Thfﬁ treatability test pTan dégcribes a number of test and development
i:sstzs-- steus.-*nc:"‘1ng iabara{ary tests, pilot-scale treatment testing, and aquifer
- = gf--- assessments; ~titended to- aﬁSWE?’the gbove questions. The following sections
28 describe the test performance objectives and DQOs for these elements of the

29 - freatﬁbilituitnstkprngramw Given the relative similarities in the primary
meni systems -at the 216-B-5 Reverse Well IRM

~357° “contaminanisTand anticipated-treat
-3} 5 plume and the-216-BY Cribs IRM nlume, -the -same-treatment test performance
32 "~ objectives have been ueveloped for and will be applied to the treatment
o233 ---gystems under consideration. - However,-separate DQOs have been developed for
34 - ,th two IRM plumns fo FAC111+a developed of detailed design, operating
3 ——eprgeediures, and-moni toving -activitiess T stperformance objectives and DQOs
36 for contaminant extraction testing are discussed only for the 216-B-5 Reverse
37 Well IRM plume.
39
i% 3.1 TEST DERFOMMANCE ORIECTIVES
"““’tzﬂff*****" Test-performance objectives-are typically most-useful when comparing two
43 or more distinct technologies available for use with a given problem or

-- .84 7 contaminant.. However, they also have use .in stating the overall objectives
= Edity=tesicplen-and-helping-to define the DOOs--The following

o eefppethis-treatab
------ 46- ~—-sections present the test performance obJect1ves for evaluating the p110t-
~ff—-gcaie treatment systems to be tested at the 216-BY Cribs and 216-B-5 Reverse
-- 48 Well IRM plumes, and the test performance objectives for contaminant
-==48=-  axtraction from the 216-B-5 Reverse Well IRM plume aquifer.



ad i ot il fud

T

-

a3t

f
4

h “‘1-:-"!-
£ DN OO O~ Oy

24

) L (A Cad (D iLa
W 00 ~4 € L

,,,,, 40

U1 B W R = €O L0 00 4 GY U1 W RS+

33

DOE/RL-93-98
Draft A

w
—t
—t
=t

reatmen
1 N i)

© Test Performance Objectives

The primary test performance objective for th: pilot-scale treatment
S},tems is to determ1ne the remova] efficiency that can be achieved for the
primary contaminants ° Co zad **Tc in ?roundwater extracted from the 216-BY
Cribs IRM plume, and *Sr, "'Cs, and °Pu in groundwater extracted from the
" 216-B-5 Reverse Well [RM plume.” Teést performance objectives are divided into
three categories: measurement of the effectiveness of ion exchange treatment;
escment.of parameters.or factors.influencing the ion exchanae operation;
.nat*on of the resource needs associated with the test. Specific
under each of the three categories include the following:

. Effectiveness

- Determine the effect1veness of the ion exchange system to
""" cons1stent|y remove °Co and *Tc (or *Sr, *’Cs, and

_239/240p,,y  Frnam tha araindua +n\.~
r“’ Wiy - 911\' 3’ NTTANVIWTIT W bW

- Identify
removing

optimum/preferred_jon exchange resin(s) for

%9Co and **Tc (or PSr, '¥Cs, and 3%%0py),

R Kssess p of. nitrate as a secondary

t and rem
“““““ h IRM

D
N

or O

- Detess. n2 if ®CLo in the 216-BY Cribs IRM plume is amenable
. .- to.ion <xchange treatment., If ion exchange is not
-effective, determine if alkaline ch]or1nat1on can break the

Co/cyan1de complex and convert the ®Co amenable to

rohanan

a
IUII CALIIarnye.

. Aa
assoc1ated w1th_remova] of cyan1de as a secondary
of the 216-BY Cribs IRM plume.

Q
=
-
3
-4}
o+

- Refine operational configurations, requirements, and

procedures.
- Assess impacts of groundwater constituents on operational
efficiency.
etroc - Asseéss operating parameters (e.q., flow rates, chemical

‘doses, residence times, pH, oxidation/reduction potential)
~ to optimize treatment efficiency.

- Demonstrate operational reliability and safety of an ion
exchange-based treatment system at a scale sufficient to
allow scale up to a full-scale remedial system.

200-BP-5 - 01/25/94 3-2
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* Resource Requirements

- Develop estimates of significant cost components, including
-0 e “equipment and materiad costsi-resin contaminant exchange
- capaC1ty, exhaustion rate, and cost; electrical power and
s eyt lity costs-chemical -costs- aad—ose rates; process residue
and secondary waste management costs; maintenance
-~ requirements; and operator and personnel requirements.

B ) N ket S U OO~ OV LN B L P e

i - Refine health and safety requirements.
,75 - 3.1.2z Contaminant Extraction Test Performance Objectjves
14
~wi¥5 - — Contaminant extraction testing will be performed at the 216-B-5 Reverse
- 216 Well IRM plume. It is anticipated that contaminant removal at the 216-BY
o~ Cribs IRM plume will not require testing beyond normal process monitoring as
~~8 ~ described in Section 4.3.4.1. Specific contaminant extraction test procedures
19 are described in Section 4.2.
30
- ... _The. primary test performance objective for the contaminant extraction

Eﬁic portion of the treatabi]ity test in the 200-BP-5 Raverse Well IRM p]ume is to

23 niiassess -the-potential for recovering the primary contaminants. (*°sr, "¥cs, and

-ncuaan_

T2d T e Pu) which are in o“ associated with IRM plume groundwater, and, if
.28 . ..vecovery is possible, develop an estimate of the rate at which primary
s —1--contamanantsicou1d: e-exiracted from the aquifer. This or1mary obJect1ve also
T 27— -involves—a wumber of -ancii fary objectives-which wiltt-enhance meeting the
=ror28---= utimate shjectives -These.objectives are grouped into three categories:
© 29 measuréement of the effectiveness of the contaminant exiraction process;
30 _ assessment of agquifer parameters or operational Drocedures to allow
=~ —3F - —optimization of the contaminant Excract1on process, ano determination of
--32 - -resource needs. - Specific objectives under each of the three categories
33 include the following:
34
35 o Effectiveness
36
- 37 - - BEtE?m1ﬁc*tﬁE’Effuttivﬁﬂ&;; of contaminant recovery for the
-38 - primary contaminants from the aquifer matrix during
39 e e - imo]ementation~of~a full-scale-pump and treat system.
40
41 . Parameters for System Optimization
42
-43.-... . ... .- Refine aquifer hydraulic properties, primary contaminant
44 . . _distribution properties, and estimates of total contaminant
45— - qginumes, to aliow prediction of long-term recovery
AL n Arkiunnnece
- - - - =S RPN A H T
47
48— - Optimize pump cycling (in regard to pumping rates, aquifer
49 re-equilibration times, and moving pumping among available
5 o wWells) ito maximize recovery.
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R - e T ﬁeveum a CO‘leitEI model- 0| wg.cu g[uunuwau:r flow and
2 primary contannnant phase transformation and transport in
3 order to estimate aquifer and geochemical parameters and
4 predict long-term system performance.
5
& . Resource Requirements
7 ,
8 - Develop estimates of significant cost contributors,
g including electrical costs of pumping, installation of
1w - ____additianal wells, technical personnel time to interpret
M- - - - o-- - -~ process-effoctivensss, and analytical-costs,
12
13
14 3.2 DATA QUALITY OBJECTIVES
15
ﬂgg;g - According-to the EPA document Data. Qua?:ty Objectives for Remedial
R = Hespan;e Activities-(EPA-1987} andfas developed-in-the 200-Last Groundwater
o MSR-{DCE-RL-19933); DQ0s are gualitative and quantitative statements that
cpnclfv ‘the quality of data required to support ‘remedial action decisions.
,,,DQOS are determined based on the end uses o7 the data to be collected. The
B, e enﬁ use-of the,zrndtab11ity study data is to sunport tue evaluation of
- x22- -—alternatives that wili be-included in the IRM Pvaposeu Pian. Teo ensure thav
-:5-%23,,7,uafa7 cdllected -ave 6 sifficient quality i ___iuate'the ion exchange
R trectment system, DQOs were ﬂﬁVé%ﬁped****xpéc RO TIET ot the test data
- 25 include *he folliowing:
26
- 27 - -e.___DOE, EPA, -and Ecology remedial project managers
- Taa
.29 . _DOE, _EPA, _and_Ecology_unit _managers
30
.31 %~ Westinghouse Hanford Company {WHC} remedial investigation
32 coordinators.
33
34 Sections 3.2.1 and 3.2.2 discuss DQOs for the treatment testing and the
35 " contaminant extraction testing, respectively. Analytical levels specified in
36 this test plan are based on McCain and Johnson (1990). The DQOs will be

37 provided in the samp1ing and analysis final plan being developed for the
~38- - ~treatability test. ~ These DQ0s-may be refined-as the test equipment design and
39  Tlaboratory testing are completed.
.0y
41
42 3.2.1 Treatment Data Quality Objectives
-4 -.The importance and ramifications of the remedial decisions that will be

45.___-h§de and supported using the treatability test data form the basis for
- 46 defining appropriate DQOs. Because the data will be used to support the

---47 -~ remedy selection-process for-an -interim action, DQ0s were defined that are
48 less rlgorous than those required to support final remedial decisions or
4% - vemedial designs.
50
e Data to assess treaiment effectiveness and costs are considered critical
52 to meeting the test objectives and require quantification with quality control
.83 .- .. checks {e.g., - sample replication). .. The assessment of operating parameters

- 54 will primarily support design optimization, which is considered to be less

200-BP-5 - 01/25/94 3-4



-1 critical. As a result, a qualitative engineering evaluation of operating
pd " parameters is required with a Timited amount of quantification.
3
& “The testplan includes a co wb.ﬁatian of lower level (Leve]s I and 11)
o oF T Cand” hlghpr Tevel (Levels IIT and ¥} -analyses to_obtain the needed data in a
T cost-effective manner. Field scieening and field analysis techniques
e o] oo fhevels=T and-11) will be "sed.FJx.dalJy monitoring requirements or
?%“"‘ifﬁeasﬁ:éﬁ efits to eu;dfﬁ'*u*tk‘ff? und-times vequived for process contrel. A
© 79 Timited number of cﬁnfirmato ry (L eve]s ITT and V) analyses are identified for
— 10 - -eritical information {e.g., pre- ane post-treatment ¢bncentrations of primary
B U A cuntamfnantsi' 'Spét1f1t'ﬂﬂ0§'for the Jaboratory-scale testing and pilot-scale
s 12 treatmnnt tests on grOL"dwate. from the 216-BY Cribs and 216-B-5 Reverse Well
—}3; ~IRM plumes are presented in Tables 3-1, 3-2, and 3-3, respectively.
14
ciyh
'"E%Ei*”*”3.272"Contaminant”fxtracﬁion*ﬁata*ﬁuaiity Objectives
37
~ kB8 - - - Data coiiecied during contaminant extraction tests will be used to
738 develop a numerical model of aquifer and primary contaminant response to
20 groundwater removal and to optimize pilot-scale treatment alternative
- 81 - effectiveness. -Field analytical-data-(fiold screening or field laboratory
ey analysis) w11] be used to assess contaminant treatment effectiveness and is
23 ~onsidered critical to meeting test obgecf1ve> : These data will require
Y.L S Qpﬂ"ﬁ?‘lc:ﬁfﬁ with quality conirol checks mcm's irmatory sampling) by Level
o285t - TEE e tevet Y analyses. - Specific DQOs for contaminant ey -action tetting are
- 26 "“"%ﬁéﬁtif;éd in fable 3-4.
4
28
29 3.3 ADDITIONAL DATA USES
30
31 In addition to meeting specific treatabi]ity test objectives, these data
32 ..~ may-also be used ta satisfy other data needs or to. support other interim

- -action-decisions(e.g., treatment o f “Sr in groundwater at the N Springs
34 Operabie Unit) including the r0||ow1ng

35
36 . occupational health and safety
31 | risk assessment
38 . identification of additional characterization needs
39 . interim action design and objectives
40 . monitoring during interim actions

41 -7~ "e " —“additional treatability tests.
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o Table 3-1. Data Quality Objectives for
: Laboratory-Scale Testing, (Sheet 1 of 2)
Activity Deférmiﬂé“thE”préferred”test'chemﬁstry~0¥rian~exchange
i T vesingsy, - coupled-with pretreatment: systen chemistry if

necessary, which is suitable for removing *Co and “Tc (or
0gp 13705, and P%*°pu) from groundwater.

L

_Identify the preferred ion exchange resin(s) effective at

capturing *°Co and %1¢ (or ¥sr, Pcs, and “¥*Pu) from
groundwater samples ’

d pretreatment requirements).

Appropriate Analytical Level or Implementation Guidelines

Protocols will follow established industrial standards.br
,,,,,,,,,,,,, EPA methods. Seme-analyses may require methed modification
and/or development (Level V) '

Parameters to be Obtained

“Because of the Timited scope of the
~  ~--program; the-parameters to-be-obtain
T effectiveness of the resin-and polential-pr
~-------- - processes as follows:

o (D =

+ s

Resin selection:

o e Concentrations of primary and secondary contaminants
o  pH, temperature, oxidation/reduction potential
e Ratch equilibria
- e Kinetics, rate of uptake
- i ?;ﬁghﬂﬂ:ﬁ;{nnnf

. Effect of pH adjustment on removal efFiéienCy
-~ -- & Resin capacity and effectiveness in removing *°Co with
- _and without cyanide destruction pretreatment.
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Table 3-1.
Laboratory-Scale Testing.

Data Quality Objectives for

(Sheet 2 of 2)

Required Detection Measurement Limits
Analytical -detectien-1imits. and. DQO requirements (PARCC parameters)
co st oo i T be identified fn-the-sampling aﬁ'a ara1 $is plan and qua]1ty
: oz ogesurante project plany- These regquiremenis Mlll'fﬂcus on the
effectiveness of the processes belng tested. The following are DQOs
-—for Level III analyses: '
Parameter ‘Method - CRDL/CRGLY --Precision Accurac
o " EPA 901.1 ~ Variable +20% 75-125%
= $0Sr EPA 905.0 Variable +20% 75-125%
™ "¢ TC-01* 150 pCilL. +20% 75-125%
[ 3
=Y Wigg EPA 9010 "~ Variabie +20% 75-125%
=2
LE 238/240p,y - - SW-846 9310 18 pCi/L +20% 75_-125%
R Cyanide ¥ 10 pglL +20% 75-125%
. “Nitrate. _ EPA 300, 0521 100ug/L - -x20% 126% -
353.3, 583.2, '
- 354,1
Critical Samples or Values
. 80co and *°Tc (or *Sr, ¥Cs, and #¥#%%py), cyanide, and nitrate
. ..concentrations in.pre-.and post-treatmeni. samples, with _and
i without cyanide destruction pretreatment.
Constraints
S ‘Qﬁﬁftaéﬁ{:?T?E amples-are required-of groundwater - each of
the two IRM p]umes
a/ CRDL = contract required detection limit
_ - -CROL =-contract required quantitation Timit
~~ b/~ ~Per Environmental Heasurements Laboratory Procedures Manual

(DOE 1982).

7,4~methods

“As specified in the Contract Laboratory
“:Statements of Work for inorganic ana]ys1s a]] analytical
contract required detection limits, contract required

rement’s

quantitation limits,

“and precision and accuracy requirements

shall be as spec1f1ed therein without modification

mnnrc /nl 1nn'.1..4\

\‘IJUL! N AFIFIU 1



DOE/RL-93-98
Draft A

[ g
N B
-y

ta Quality obJectives for 216-BY Cribs
:rfaatmant T_ge-l-}_n_g_e {‘_‘j-nanf 1 of ﬁ\

1%

pt ’.'.’".'_:_'_._ P ’.'".’traﬁ’gpa}‘t an_a’-!_}'_ 1c_a_-!’ SA““""E

Activity Pitot-scale Treatability Test
~Objectives-Assess &l ffcctivenassy-oparating parameters, and costs of using
) BT -From extiacted groundwater,

" jon ‘exchange to remove “"Co" an

t_the selection of a preferred
IRM plume.

vr-Implementation Guidelines

““1"tﬂ991'i"and'i1 crcenTWg ara1ys s-Will-
.. a ,,,mn:,,,sﬂ-r
nifﬁfiﬁg As -3 TN mum, o4 !

,_concentrat1ons will be verified by 1imi

No validation (Level IV) daia will be requ1red s1nce oniy 1n erim

el _ac#-nﬁn Anc c“'[hﬂ\’: ara nt-.nn Qlﬁ'\ﬂfﬂ"*vd nequ‘r:n“en*'r “}11 h"" \"D‘l"'\ed

LN WS b Wil M W Wwsii g whapie = FRES

_ in the sampling and ana]vs1s plxn and the qua11ty assurance project

i
r~ "
wy “
a

1

pian.
~Parameters ic be Chtained
~re_ L2 - - -
CTTECLIVENESS . 60 99
TTToTTe “Influent and effiuent concentrations of “Co, "Tc,
_ cyanide, and nitrate
Operating Paramefers: '
. Process chemistry (e.g., total suspended solids,

dissolved oxygen, sodium, chloride,

b

sulfate, heavy

B metais. organics)
e Flow rate
K pH, temperature, turbidity, oxidation/reduction potential
- Opéfaniﬁg pressures, both differential and point
. &  Chemical additive requirements

Resource Needs:
e Equipment/materials
Personnel and maintenance requiremen
+
L

d abaiess

“Recondary-waste-volumes-and charac

--Power aud chemical US’g 5

'Onstream factors :
Health and safety requirements, including field radiation
monitoring

. Other cost elements (e.g., mobilization, sample
Agrnn+=m1n:?1nn

nts
i

n
(=]

||_".'
L]

‘S ic

..Qd"i

residuals transport/treatment d1sposa1
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o Table 3-2. Data Quality Objectives 216-BY Cribs
' STSFIRM Plume Treatment Testing. (Sheet 2 of 3)
Required Detection or Measurement Limits
. Effectiveness
Analytical detection limits for ®Co, **Tc,” cyanide, and nitrate must
“~be able to detect expected effluent concentrations after 90% removal,
Accuracy should be sufficient to support calculation of removal
~4--- . @fficiency to 1%. Other supporting documentation such as equipment

~-__data-sheets may also affect final DQOs.

finalized and other PARCC parameters will be specified in the quality
assurance project plan being developed for the treatability test.

- ... The_following are DQ0s for Level III analyses:

Parameier - Method
®Cq EPA SOT:+--
"Te TC-01¥
Cyanide o
1_ _ Nitrats EPA 300, 3562.1,
__ . _ 383.3, 353.2,
: 354.1
. Operating Parameters

Variable- --
150 pCi/L

10 pan
i Ugn.

100ug: L

Detection 1imits will be

Accuracy
75-125%
75-125%
75-125%
75-125%

Process chemistry will be measured primarily to detect significant
and/or unanticipated secondary impacts on system operation and
R pdftctencyn - Analytical protecsls will follow established vendor
standards, industrial standards, or EPA practices.” "Other operaiing
- -parameters will be measured.as follows:

E Parameier - - Instrument Range Accuracy
Flow rate meter 10-60 gpm t1 gpm
pH probe 0-14 10.1
""" " “pxidation/reduction probe 100-1400 mV 10.1
potential '
Temperature thermocoupie 0-100 °C 1 °C
or
thermometer _
Turbidity meter 0-100 NTU¥ 5 NTU
" ---Differential Pressure - transmitter 0-30 1b/in? 0.5
or gauge 1b/in’
~ Point pressure "~ transmitter  0-100 1b/in? 1 1b/in?
or gauge

aMnn eb B N1/78/A4

AT Al




Tab]e 3-2. Data Quality ObJect1ves for 216-BY Cribs
R 1 {1 ?1.‘ e Tfeabﬁieub Test lng ISben‘i‘ 3 Qf }

Critical Samples or Values

R e ST sl L

. Operating costs (e.g.; materials, oersoni~1)
. Se~ondary waste disposal costs.
Constraints
B e 1L h n3£esrarv +ha£-resin-break.”r919h be measured in a timely
manner for both ®Co and **Tc.

s ‘Representative’s mp?es are required of pracess water streams,

- . —discarded filter ¢ arfr1dgesi -and-spent resin.

° Groundwater monitoring is required to verify that the pumped

T e Resource Neads

~Resources will be monitored in accordance with normal recordkeeping
practices {e.g., inventory, manhours) specific to each resource type.
- EPA- gu.daﬁce—cailf for an accuracy of +50% to -30% in estimating

1mp!ementat10n costs.

rd ggTﬁ nnnrnnf\f\“ti ons _ ]n_ 'In‘F-l 1’ an d Eff]uent

viivwilw > SArre=

- streams -at-a- frequency--propertional.to-the rate .of change in
the pr1mary contam1nants '

R e Ui cyanide destruction isr

%{I} HY \..u,’ T LU ail
concentrations before and aft

er pretreatmen

o

o Chemical and radiological concentrations in spen® resins and
discarded filter cartridges

water is representative of site conditions.

1« " Some resin and fiTter cartridge ;ampies,m;y_have high
-~ radionuclide content and may require special Sampiing and
handling methods.
o al CRDL = contract required detection limit
i _Zzoo RO = vontract requirad -quantitation limit
Lioroooo B Per Environmental Measurements Laboratory Pracedures Manual (QOE 1982).
¢l ~As specified in the Contract Laboratory Requirement’s Statements of Work for inorganic

- -gnalysis; aii- anaiytical-methods, contract required detection limits, contract required
___quantitation limits, and precision and accuracy requirements shall be as specified therein

_ . without modification (DOE/RL 19934d).

d/ — - NTU = -nephelometric turbidity unit(s)






Table 543“ Data Quality Obaect1ves for 216-B-5 Reverse Well
IRM Plume Pilot-Scale Treatment Testing. (Sheet 1 of 4)

-- Activity  Pilot-scale Treatabiiity Test
‘ ’Lbj§§i1v€§:;ﬁ$S€sf effoctiveness,. onerat1nq'para'éi tiicuuu costs of using
ion exchange to remove “°Sr, 7cs, and %%y from extracted
groundwater.
—— {1 Prioritized Datz Uses
4T priority data-uses are-to support the selection of a preferred
interim actlon alternative for the 216-B-5 Reverse Well IRM-plume.
5
T~ “pppropriate Analytical ievel or Implementation Guidelines
Y
o Level I and II screening analyses ¥111 EF used for process
PO monitoring. As a minimum, 0gr, Cs, “Opy, and nitrate

e concentrations will be verified by limited Level IIi or V anaivses.
RN ~ No validation [Level 1V) data will be required since only interim

. action dec1sions are being supported. Requivements will be refinad
nce proj ject

in the sampling and analysis plan and the gqual,®v-assuiince P
plan.

Parameters to be Obtained

?‘Ffé‘c"twe"it: Si )
R e Influent and-effluent concentrations of *sr, *7cs,
£3%55y, and nitrate.
© 7 7 Operating Parameters:
s Process chemistry (e.g,, total suspended solids,
. ----dissolved oxygen, sodium chloride, sulfate, heavy
metals, organics)
. Flow rate
N -e - pH, temperature, turbidity, ox1dat1on/reduct10n
. o ngtpnmal

Operating pressures, both differential and point
Chemical additive requirements.

- --Resgurce Needs:
T o e “Equipment/materials
- s Personnel and maintenance requirements
N ------ 2 . Secondarv waste volumes and characteristics
' =" e -—- Power and chemical usages
- - s Onstream facior
.-_ e . Health and safety requirements, including field
radiation monitoring
TEmme st s geeeo - Ghber ogst olements Lo g mobilization, sample

transport, ana1yt1ca1 ser rvices, decontamination,

C T T Ml'vesiduals transport/treatment/disposal).
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. orvooTabY¥e 3237 Data Quality Objectives for 216-B-5 Reverse Well
eeee.. .1DM Pluma Pilot-Scale Treatment Testing, (Sheet 2 of 4)

Analytical detection limits for *Sr, '*’Cs, #**2%pu, and nitrate

must be able to detect expected effluent concentrations after 90%
removal. Acéuracy should be sufficient to support caiculation of
removal efficiency to £1%. Other supporting documentation such as

" equipment data sheats may aiso affect Tinal DGls pDetection limits

will he Finalized and other PARCC parameters will be specified in
~“the quality assurance project -plam being developed for the
-~ treatability test. The following are DQOs for Level III analyses:
Parameter ~ ~  Method - CRDL/CROLY ~ ~ Precision Accuracy
sog; EPA 905.0 Variable +20% 75-125%
1¥1Cs EPA 901.0 Variable “£20% IR 8%
29240py © T SW-846 9310 15 pCill +20% 75-1257%
Nitrate EPA 300. 120 pglL +20% 75-12:%

352.1, 383.3,
353.Z, 35441

. Operating Parameters

Process chemistry will be measured primarily to detect significant
and/or unanticipated secondary impacts on system operation and
-afficiency; -Anatytical protocols will follow established vendor

S EN N ] L ull
oLos 57 standards, Gndustrial standards,: or EPA practices.-Other.operating
—i- T M . - r

parameters will be measured as follows:
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- Table 3-3. Data Quality Objectives for 216-B-5 Reverse Well
—__IRM Plume Pilot-Scale Treatment Testing. (Sheet 3 of 4)

- -Parameter 0 -— Instrument Range Accuracy
Flow rate e meter 10-60 gpm 11 gpm
pH - probe 0-14 10.1

. _Oxidation/reduction probe 100-1400 mV 1001
potential _
Temperature ~~ ihermocouple 0-100 °C 11 °C

' or -
thermometer

“Turbidity - - - meter 0-100 NTU™ 15 NTV
Differential pressure transmitter 0-30 1b/in? 0.5

~or gauge 1b/in
Point-pressure *faném%ftpr 0-100 1b/in® &1 Tb/in®

------

Ilnnh=|mr‘ nnnnnnnn

TGl W TNy =

Critical Samp1es or Values

s Secondary waste disposal costs.

)
Y.y manh9L1<1 \wec1f1c her EQgh resource
v .an :rrgr:rv of +50% to -30% in

um-90, '¥7Cs, and 2*¥?*°Py concentrations in influent and

- Strontiu
,,,,,,,, - -gffluent streams at a frequency proportional to the rate of
change in the primary contaminants
S e “Chemical and radiological concentrations in spent resins and
" discarded filter cartridges
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" Table 3-3. " Data Quaiity Ubjectives for-216-B-5 Reverse Well
 IRM Plume Pilot-Scale Treatment Testing. (Sheet 4 of 4)

Constraints

LA e:necbs;arv"ﬁr‘ resin- breakthrough be measiire d in a
timely manner for 0gp, 137¢s, and 239%0py,

Representative samples are required of process water streams,
discarded filter cartridges, and spent resin.

““Groundwater monitoring i$ required-to verify that extracted
-~ water-is-representative of site conditions.

'7Some resin and filter cartridge samp]es may have high
radionuclide content and may require special sampling and
handling methods.

Anntunat wanivrao

= LUV QLY ey \..d dete
contract required quanti

ction 1imit
titation Timit

>0 =3
Plom N wi
—r-
n



“Table 3-4,- Data Quality Objectives for 216-B-5 Reverse

ate Analy

e11 IRM Plume Contaminant Extraction Testing eet 1 of 2)
-Activity “Pitot-scale contaminant extr=rt'on testing.

85 - - Develop a pumping schedule in terms of time pumping
T “{son, time pumping is off for re-equilibration of
- ---partitiening of primary contaminants, pumping
- r-Ygeations, and return loca t1uns Estimate total
ST (dissolved and adsorbed) contaminant mass which can
interact with grou ndwater to reestab11sh a plume
- gfter completion of dnterim actien.- Develep estimate
of primary contaminants.

Determine contaminant recaovery effectiveness and system

effici

n1|' H 1

ency of pump and treat alternative. Develop
cal model of aguifer and primary contaminant response

to pumping.

Level”

determination of” pump1ng SChEdUlE, to be confirm

" Timite

spectral gamma radiation) will be usad for pre:i
firm

tical-Level or Implementation Guidelines

T-and 1T screen1ng analyse: (gross Jnha,

d Level I1T and Level V analyses for speci

Concentrations of *Sr, ¥7Cs, #*%**°py, and nitrates

in extracted groundwater

r

Pumping rates and Tocations, times for pumpage on and

~L
011

Estimates of adsorbed and dissolved *Sr, "Cs, and
2381240p, in aquifer and on aquifer materials.




) ) Iéb!q13:4._ pData Quality 0bject1ves for 216-B-5 Reverse
~  “Well 1R Plume Cortaminant Extraction Testing. {Sheei 2 of 2}
‘Parameters to be Obtained (co nt.)

. Parameters for System Optimization

- Agquifer hydraulic properties and contaminant
distribution properties

sf-tatal primary contaminant nuanht]es

"F_PI ll]{ﬂf_ch UI tUCﬂ'I Vl
- Optimized pumpage cycling (in regard to’ pumping
rates, aquifer re-equilibration times, and moving
“pumping among availabie wells) to maximize recovery.
e s _......(‘pmpntgwﬂndgl 1nnu1' ?arnmei‘prﬁ for local uroundwater

flow and contam1nant phase transformation and

transport.
. Resotirce Requirements
- EICLLrlCﬁ1 costs of pumping

- Installation of additionail welis
- Technical personnel time to interpret piocess

effectiveness
nr'\I\T'lf‘:H rnQTQ

- + v

| Required-Detection or Measurement Limits

shavratory

wvu \Auuc_’

ters field er mobile 1a screening methods
will be deve]oped in the test samp1 ng and analysis plian
" (Section 5.0 -Parameters for-atl-analytical measurements
will be based on usual 1imits of normai analytical services
e expressed in Tab]e 3-3 and the quality assurance project
ST o plan {Section 5.0).-- Screening methods are used due to the
LT o Tnesd for fasL Lurnaround time to interpret analytical data.
_.. Costs will be mUhTtOFEd'Tﬂ accordance with normal .

- Parameters for-

as nunwneecnd

"ot ygcordkeping practices: -Lstimates of tetal {adsorbed and

" dissolved) primary contaminant mass in aqu1fer matrix and
T 7777 groundwater will be made through a calibrated computer
model, and are 1ikely to be accurate to about a half an.

order of magnitude.

Critical Samples or Values

Primary contaminant concentrations during pumpage and after
. ~re-equilibration.
" cOnstrajnts Timing of extraction testing, pumping rates, and pumping
— ~procadures-cannot be estimated-beyond first cycle.
Remainder of extraction te esting will depend on observed
response of groundwater system during initial testing.




B S .0 TREATABILITY TEST DESIGN AND OPERATING REQUIREWENTS
™)
4 This section describes design and operating requirements for the
- 5....200-BP-5 Operable Unit pilot-scale treatability test. The activities
6 described in this section are designed to fulfill test performance objectives
= 7o ad-DQOs discussed- in-Section 3.0.-- Individual subsections discuss-groundwater
8 = withdrawal and return weil se]ection (Section 4.1), contaminant extraction
”J”'f?’:”Lféff:ﬁé§igﬁ’ﬁﬁd’ﬁpﬁ?ﬁtiﬁﬁ at the 216-B-5 Reverse Well IRM plume (Section 4.2),
-~ -18- - --treatment-test activities-(Section 4.3}, and treatability test health and
11 ‘Sdfety {Section 4.4). Supporting documentation requirements and the project
=-—==1¢ - -sehadule are~discussed in Sections 5.0 and 7.0, rospactively,
13
ig
=15 4.1 TEST WELL SELECTION
36
B Y A -Satisfactory pilot-scale treatability testing requires that contaminated
~ 18 groundwater be prov1ded to the treatment system at the design flow rates for
==xd§ c-ihe-expected duration of-testing.--The treated water must also be returned to
%220 ___the_subsurface at an_equivalent_rate_and at locations that do not adversely
--=-21-- -affect-the ability of the treatability test to achieve the test performance
- £%22--- --objectives. Well evaluation and selection is, therefore, determined by the
23 intended use of the well, its location with respect to the plume, and the
24 combined well/pump/aquifer properties.
,,,,, 28 ~Continuous pumping rates for both IRM plume treatability test systems
‘27" “dre expected to be 10 to 20 gaT/min;' Treated"water will typically require
S S g?’gatfﬁt well SpE‘E*PFTC ﬁiﬁ ty due -to-the inhervent vesistance of the aqun’er‘
29  to reabsorb returned water. Design spec1r1cat1ons may restrict the maximum
- 30 opumping distance from the treatment test system.
3i
~-32 .77 (Candidate weils_for both IRM plumes have been evaluated for several
DR X _fECtORS_to”opfimize n th the pump and treat aspects of the test design. The
S 3 eriteris used for the evaluation included the following:
e 3 4
o e}
36 . Access to the highest concentrations of ®Co and ®°Tc at the
37 216-BY Cribs IRM plume {®°Sr, '*’Cs, and 2**%%°py at the 216-B-5
38 Reverse Well IRM plume)
40 . Well construction and aquifer characteristics suitable for test
4] ggeraf1nnc
~—— 43 7 mee——-Proximi ty of withdrawal weits to return wells to avoid
44 ‘recirculating groundwater without'adversely affecting the ability
45~ _tomeet fest performance objectives effecting contaminant
%6 Feniovai.
47
————— 48 ~-—--~ - Well -inspections and drawdown tests will be necessary to better
49;,,,£hﬁracierlzﬁ,thengpnb11 ties of the well/aquifer system for both withdrawal
-~ 50— and return purposes. —The inspections will view well cas'ngs with a television
-~ —-81--- —camera, and necessary rened1at1on will be performed prior to the 8-hour
’“—"Sa=”'“'urawﬁUWﬁ”pump'reﬁt'"“Wacer sampres WiTh pe taken at intervais during the pump

-83.... test.and analvzed for primary contaminants. - This data will support numerical



=P mpdeling groundwater-flow and-eontaminart migration cver time.-- The schedule
- -2 - —for this work is prnsented in Sectiaon 7.0. . The following sections discuss the
e g pandidate wells and-site conditions pertinent te those criteria.

}

~— 4,1.1 216-BY Cribs IRM Plume
i "WéTT'céhstruct1on -data "and groundwater jevels are reported in Table 4-1
- for-16 wells penetrating the unconfined aquifer north of the 200 East Area.
The wells are spread across an area of approximately 4.5 miZ within the
“horthern half of the 200-BP-5 Operable Unit and well spacings usually exceed
2,000 ft. Since, based on available data, there is no instance where wells

are close enough to pair up for w1thdrawa] and recirculation, construction of
-new wellg mav he required,

As shown in Figure 1-3, there are only a few monitoring weiis within
216-BY Cribs IRM plume. The list of primary contaminant concentraticns for
each well within the plume (Table 1- I) indicates that Well 699-50- 53A has the

i h1ghest aggregate concentration of primary contaminants, followed by Wells
~699-49-55A, 699-49-57A and 699-52-54.- Most wells W1th11 the 216-BY Cribs IRM
alure ‘boundaries-have been- inspected and remediated within the last 3 years.

Ipene -are ne.rpcords.of aquifer tests during well completion or recent well

the

Table 4-1 reports aguifer-thickness data-at tne candidate weils based on
- water Tevel moniforing from June and’ Séptefiber 1993,  Well €99-52-24 has dried
" up and Well 699-50-53A has Tess than a 1.0 i thickness of saturated

“sediments. Further to the south and west, the aquifer thickens to about 9 ft
at both Well 299-E33-7 and 699-49-57A and to 10 ft at Well 699-49-55A.

31 " Based on the above information, Well 699-49-55A is the preferred well
- 32 for grpu"dwater withdrawal. Despite Tower concentrations for the primary
""" 33 contam1nants than exists at Well 699-50- 53A, the greater thickness of
o34 _saturated sediment increases the chanres.for satisfactory long-term

llf35----treatabll1xy testing when compared to Well 699-50-53A. Well 699-49-57A is
'36'""con51aereﬁ’16'bé“§'biékdp'site’ weil 299-E33-7 is not recommended as a
- -T--37 T treatment test site due to its proximity to the 200-BP-1 Operable Unit and
38 upcoming barrier test projects. Construction data indicates that Well 699-49-

39 55A is constructed with a 15-ft length of 6-in. diameter, 0.03-in. slot size,
40 telescoped screening, installed at the top of basalt.

4]

42 The nearest significant groundwater contamination is a 5r plume

43  associated with the stabilized 216-A-25 Gable Mountain pond site located

44 _ approximately 4,000 ft to the northeast, on the north side of the basalt high.
45 It is expected to be unaffected by the 1ow pumping rates from the 216-BY Cribs

6 iRM piume treatahility test.
47

48 Several aoptions to remediate candidate wells can be considered, Wells
49 can be deepened 5 to 10 ft into the basalt to provide a sump for pumping.

~~5§----~Atternataly; the-present wells-may-be used-as-recirculation points for new
**** 51 '”*’extraction wells drilled into potentially thicker zones of the aquifer. New
=52 .. —.wells-alse offer-a chance to more clearly define the extent of the plume.

<
=
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1 §.1.2 -216=B=5Reverse-Well-IRM-Plume-Test-Yells
2
eFoaeeas o sohoeess-to-the contaminant plume-is-an-imporiant facler for the success
4 of treatability testing at the 216-B-5 Reverse Well IRM piume Table 4-2
- -5 --——iists 12 wells evaluated for withdrawal or-veturn at and around the 216-B-5
A T RéVé?Eﬁ'hé??*TRﬁ‘ﬁiﬁme site, four of which are cand1dates for groundwater
ey pqmn-lnﬁ Three wells. ni‘1'{|ﬁﬁ" ‘by‘ ‘\'m]Jr"l’t il‘ ) -29%-E- rR-'/"\' 24, dnd 25
8 (Figure 1 -4), are 1ocated within a 20 ft rad1us of the 216 B-5 Reverse we11
-9 - and lie within a surface radiation zone. Another well, 299-E28-7, is located
"""" =glong- tﬁ%‘3aﬂF‘Q%?yh%:et'=”“theast line 65 ft aadtheas* of the 216-B-5 Reverse
~-11 - ,,”gell - The first three wells provide the best access to the IRM plume
1z contaminants ‘and are considered,” atong with-the 216-B-5 Reverse Well itself,
13 as the best sites for groundwater withdrawal.

G Gad a0 Gl A

i ‘
N S NN

o P i On ¥

s 4
L
|

Potent|é1 recirculation wells tyin

g-within a-40% o 50

se well- 51§g_ar@ Wells 299-E28-1, g -3, and -10. -Wel
g

i

£
1

radius of the
99-E28-2, 299-

veuld require 3
in d1ameter and
e LUP’ Of

0
1s @
- and 299-£28-10 are 1ocatea west -of Baitimore Avenue and
ted'ﬁTDe trossing -under- the street. The wells are 8

rforated-over a 10-to-40 -ft-length of-casing just abov

i - X

n.
n
o oui

iscussed in Section 1.3.2, Well 299-E28-23 has the highest observed
a nsAofgpr1marvgconfam1nanf< fn]]owed by Well 299-E28-25, —24, and

'1||+

L LA

are expected to equal or exceed the range of values in

LA WVA

-24-and -25_

“Welis 299-£28- were drilled by the same program and were
29 ucted io the same spec1f1cat1ons- 4-in. diameter, 0.01-in. slot size,
30 —— stainless steel well screen in the bottom 50 ft of each well, placed at or
"151:33?*gﬂ _b-.E‘the~tnﬁ16f the basait: -Well 259=E28-7 -is-6=in. diameier casing
.32 'r\er'fm*a'r d.over its bottom-most_65.ft.. _The 216-B-5 Reverse Well is
--33—~- constructed of 8-in..diameter casing, perforated over the bottom-most 50 ft.
337 .- - -Mone-of-the-fiva. wellg have not-been-inspected-or-remediated since completion.
6L - The high transmiSSTVity’vaiues (Section 1’3 2), coupled with an aquifer
7. —-thickness in excess of 45 ft,; provides reasonable assurance of SLppTying the
8-----teet gystem with sufficient -quantities of qroundwater from any well near the
9 ——-216-B-5 Reverse Well IRM piume.
i
1 Well 299-E28-23 is the preferred site for extraction from the standpoint
2 of acces; to primary contaminants. Wells 299-E28-24 or -25 are second choices
3 due to their proximity to both the zones of groundwater and soil
4 - - contamination. . The 216-B-5 Reverse Well.may. be.an.equally suitable alternate
. 45— .but-further-evaluatien- is- necessary.- Wel1-299-E28-1 is the preferred
6 grounawater return site for the test system as it is the on]y well located
7 upgradient from the 216-B-5 Reverse Well IRM plume and has been retrofitied
8 with telescoping well screening.
50
51 4.2 CONTAMINANT EXTRACTION TEST
52
B2 It is not anticipated that there will be difficulties in extracting
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~1---modelin Section 1.3.1); however, operational monitoring procedures for the
2 pilot-scale pump and treat system will be used to verify contaminant
'Fff}:t“"é?LFE?%rﬁﬁ affactiveness: —The contaminant extractisn testing .described below
R R d&e?eﬁéé 45 tost tho ahilsty of groundwater pumping o effectively extract
5 °°Sr, 137cs, and 2%y from the 216-B-5 Reverse Well IRM plume. The
-6 — - conc ethﬂl model describing contaminant distribution is presented in Section
S r 3.2, - Test performance objectives and D0Os are discussed in Sections 3.1.2
8 and 3.2.2,7rnspeqvae1y Extractign effectiveness testing witl be carried
9  out, if possible, as part of initial operat1ona1 test1ng of the pilot-scale
10 pump and treat system for the 216-B-5 Reverse Well IRM plume.
12 ’*”***Test'spEC1T1C'equ1pnent needs, final test des igﬁ—ard test operating
i3 procedures will be specified in- fu1 ow on Description of Work level documents
14~ - These documents will be-dev setoped pricr to initlat1on of testing and will
CERE T nclude test equipment ées-.g-a specifications, test opevating procaduras, and a
16 test sampiing and En31y31s plan and quatity assurance project plan. These
ex17 ~ documents are described in Section 5.0 of this treatability test plan.
f*:“ig
= 40 4.2.1 Contaminant Extraction Test Design
~721
22 - The 216-B-5 Reverse Well IRM plume contaminant extraction test is
£123 de51gned to determine the ab111ty to extract primary contaminants from the
24 aquifer {and consequont1y be treated by the-pifot=scaie ireatment sysiem).
25 Th1s w111 be accomp]%sb < hy pumping groundwater from the w311 (or wells; in
~.-26--- which-the highest-primary cuniaminant concentrations_have been detected,
27 monitoring indicator parameters, and when indicator parameters have been
28 - reduced to a pre-determined Tevel or are not showing further reduction,
29 ~~ “ceasing pumping and allowing sorbed contaminants -st11l in-the saturated zone
30  to re-equilibrate w1th groundwater. Initiai data will be used to refine a
- =31 plame-wede1 and- optimize. follow-on test pump cycles._ Wells in the 216-B-5
32 ,,,Revpf59 weltl }RM’D}qu {as described in Section 4.1) are expected to provide
33 sufficient groundwater product1on (which will be confirmed by well production
34 testing prior to initiation of pilot-scale treatment) and a representative
35 sample of groundwater from the uppermost unconfined aqU1fer Tab1e 4-2 gives
36 - -construction-data for-wells in-the'vicinity of the-fest site. Final well
37 selection will take place following well production tests and will be
38 "spec%f%ed in test procedare; -developed in follow-on documents. Resu]ts of
-~ 3% ;fﬁié*CGﬁtamfuq.' ~extraction-test will be used to refine well design for
~—-40°  full-scale pump and treat systems in the 2I6-B-5 Reverse Weil IRM plume.
4]
42
w45 --A:2. 2 Lontaminant -Extraction Test {peration
AA
5
15, . Grngﬁndwgtgr will be extracted from Well 299-E28-23 (the well in the
o 4G VTCTﬁTLy ‘of the test site with highest observed primary contaminant
- - 47— €uﬂCEﬁt“at10ﬂ') at a rate of 1 to 20 gal/min. For the first test cycle, the
48 S pumping vate wiil be consistent with-the-anticipated -design treatment capacity
. 49.. __gf the px]of scale treatment. cystem*__ﬂumplng.natps.1n subsequent test cycles
50 may be increased to test the ability to extract prlmary contaminants more
7777777 5 - ;rapiéiytaﬁé”uizﬁﬁert’fhp effect of increased groundwater withdrawal flow
52 rates on contaminant concentrations. According to the conceptual model
53 ‘{Section 1.3.2), primary contaminant concentrations are expected to decrease



~~F = vapidly. -After pumping ceases; contaminants- sorbed-to-saturated zone soils
. 2......will re- ggez11hratn with-the. <urre"nd1nn groundwater, During this period,
3 primary contaminant indicator parameters are expected to rise to or nearly to
4 the orlg1na] levels. Data collected during this first cycle will be used to
-5 -----generate a -numerical medel-of-both aguifer and contaminant response to

6 pumping. This model will be used to refine follow-on testing cycles and
- 7 -optimize primary contaminant exiraction rates.
8
9
10~ --4.2.3. Contaminant Extraction Test Monitoring
12 Water levels in the pumping well and surrounding wells {to be identified

;in test. procedures! will be_monitored continuously. Monitering of water
- Jeyels-will- allru,uﬁlgzeatrartaeﬂteF{er+*"euess,te°+ to also serve as an
v-pump-test-and-further-refine the-cenceptual model of aguifer

~During pumpiny;, groundwater withdrawn Troim Weli Z95-tZ8-23 wiii be
menitored continuously for gross alpha, gross beta, and spectral gamma
characteristics. These will serve as indicator parameters for primary
“contaminants, {i.e., gross peta for "Sr, gross alpha for 23802 Pu}..- -Indicator
.parameters.are"used_rather_than primary_contaminant concentrations for speed

23 __. 'of samplée turn around.” Confirmatory anaiyses will be used to ménitor primary
24 contaminant Tevels during the test,
-260 - ————Samples-wiil be collected from surrounding wells at the start of the
27 test and at 2-hour inter vals during the test, and field monitored for gross
28 a]pha, gross beta, and spectral gamma characteristics. Additional samples
29 will be taken at the beginning of the test, at l-hour intervals for the first
30 -24 hours, and at 6-hour intervals subsequently for confirmatory laboratory
31 analysis (Level III or Level V). Samples may be returned to the p110t sca]e
232 —-treatment -system-after analysis-for: subsequent-treatment by the _system.
.33..._. Treated water will be returned to the aquifer via the aguifer return well
34 selected for the pilot-scale pump and treat system.
J;‘
36 Groundwater will be pumped from the aquifer until primary contaminant
37 indicator parameters have reached a pre-determined concentration or are no
-38  .longer being reduced. . Specific reduction targets will be. specified. prior to
38 -*imiiatien—af‘test%ng;J~Fer"e£arp1e,‘the initial- pumpiig: Cyc1e may -be run-until
~40 . the indicator parameters are reduced to a degree proportional to the
..41 ~ concentration of primary constituénts over drinking water standards. This
42 would approximate extraction requirements necessary for full-scale pump and
~43 ... freat-system.. -In this example, the current concentration of *°Sr in
co Ao Me Y- 298-F28-23 45 approximately 600-times -the drinking water standard
&8 . {Appendix- A), therefora, the extraction-efficiency test would continue until
46 gross beta levels in this well are reduced from approximately 12,000 pCi/L
- 47 — (average‘grﬁss'beta*as presented in Appendix A) to 19 pCi/L in the pumped
-——- 48 groundwater. Subsequent 1nd1cator parameter targets will be set based on
- 48 cinitial-groundwater -sampiing-and -first cycle test results.
50
) ‘When indicator parameter target Tevels are reached, pumping will be
52 -~ - discontinued-at Well-299-£28-23. Samples will be taken at 6-hour intervals

53 from the pumped well and surround1ng groundwater wells and field screened for
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-1 - _gross alpha, aross beta, and spectral gamma characteristics. Additional
2 samples will be taken at cessation of pumping, at 6-hour intervals or the
_ 3. fipst_24_hours, and at 12-hov: intervals subsequently for confirmatory
‘4~ -taboratory amalysis—-(Level-I1F-or Level V). The wells will be monitored
5 initially for 2 time peiiod equal to the duration of the pump test or until
-6 ~prrma%y-écntaminant-%ﬁdiéator-parametE?szhaVEireturned—tD'@fi@iﬁi? levels,
-7 Ipitial data will be evaluated at the end of that time and the need for
8 additional monitoring determined. At a point to be determined, the pumping
. g .well will .be changed to establish primary contaminant response at another
10 Jocation.
11
32 - -——_..Extraction effectiveness test results will be used to determine the
13 effect of the following variables on primary contaminant equilibria in the
14 aquifer:
10 . duration of pumping
=17 . rate of pumping
c.18 . duration of re-equilibration period
. L ¢ location of pumping
er20 . cumulative effects of pumping (hysterasis)
S s location of recharge.
oy, DD
Eils Tast data will be used to davelop a three dimensional numerical model of
24 plume aquifer response and contaminant adsorp*ton/desarbiion rates as affected
25 by croundwater withdrawal. This model will be calibraicd using initi=l test
26 data, and used tc develop Taliow-on test parameters and o;.*imize primary
27  contaminant extraction.” Follow-or datad will subsequently be used to revise
~-9g--- the-mode} -and -further optimize -contaminant extraction.
29
30
31 4,3 TREATMENT TEST
32
33
34 " 4.3.1 Laboratory Treatabiiity Testing
35
36 Laboratory treatability tests will be completed to provide information
--- 37~ —for the evaluation and -selection of -one-or more-icn exchange resins effective
.38 -in vemoving tha primary contaminants *°Co, *°Sr, *Tc, "¥'Cs, and 239/240py . The
39 laboratory tests will also assess resin performance for the removal of
- 40~ ~secondary “contaminants; including cyanide -and-nitrat ---The-selected or
41 preferred resin(s) must have a high affinity for removing primary contaminants
-~ _4p--- -from-the groundwater cver the anticipated pH range, should demonstrate rapid
. T 4377 adsovption-of-the: primary contaminants, and not impose-a high pressure drop
- &4 —-due to-small particle size in a column flow operation. A resin or combination
45 of resins will be selected for each of the two IRM plumes based on the results
- 4§ of thece tests. The laboratory treatability testing will be performed
- 47— -according to procedures-developed by the chemist to fit the contaminant levels
.- .48 and type of resin available. The specific laboratory test procedures will be
. .49 - —included -in-the sampling.and analysis plan and quality assurance project plan
-8~ --as-described in Section 5.0.
51
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1 Samples of groundwater from the two 200-BP-5 Operable Unit IRM plumes
-2 __ will be furnished for conducting these tests. Testing will include the
3 fallowina:
3 following:
- 4
oy o e o ~tguilibrium Distribution Measuremenis - Contact appropriate
-6 - —-yolumetric samples of pre L01d1t1ured "?GUﬁdqucl (filtered and
7o analyzed for ®sr, s, 2¥29py. or ®Co and ®Tc¢, and secondary
B “contaminants, inciuding tyanide and n1trates) that have been
cooogo - - - - - adjusted-to specific pH values in the range of 5 to 8 with known
10 —amounts of resin{s) tﬁ,perfern batch- eﬁﬂ111hr14 s, The batch
- 11 = egyilibriums should - be. aerfermed in d"plzcate or trinlicate over
2ol e - o24-hour-periods. - Afterwards, the samples will be cenfrlfuged or
13 - o filtered as appruprraue, andrthe so]ution w111 be analyzed for
e ~ "post-contact™ *°Sr, "*’Cs, and *****°pu (or *°Co, *°Tc, and cyanide)
~ad b a]ong w1th nitrate concentrat1ons The d1str1bution coefficients
A6 oo o will then be calculated using thasa results.
gl
Ch: ¥
8 o . Flow-Through Column Measurements - Once the equilibrium
SRS measurements have screened candidate resins to determine a
M0 o - -pref rred resin{s}, small-scale column tests will he perFormed
Sl e - - USTRG known -amounts -ef resin in-a-small 2- to 3-cm diameter
22 column. Groundwater will be passed through separate columns at
C o 23 e yarious Trow rates in aneffort to determine the kineties (i.e.,
| 24 ' ’rates‘bf adsorption) for the particular resin{s). The kinetics
4 will be determined by comparing the influent concentrations (C,)
26 with the effluent concentrations (C) over time for contaminants.
27
S 4 R ~A-minimum of one duplicate sample analysis will be performed for every
__..29 . . twenty sampies analyzed.
30
31
=32 - = A4;32--PHot-Scale Treatability Tost Design
33

i‘
W

34 4.3.2.1 Treatment Process Description. A conceptual process flow diagram
35  representative of the two 200-BP-5 Operable Unit pilot-scale treatment systems

36 is shown in Figure 4 1. Note that the optiona] cyanide destruction unit will
C ey apply-Ao the- 2H8-BY-Eribs-1PM-plume: :reea.eet Sj:ra"f‘.. “Each-treatmont
© 3B system will be run cont1nuous1y ‘each operating day for- approxrmate1y 6 hours,
g at the following design flow rates:

41 ----216-BY Cribs IRM-plume;-30 10100 gal/min, depending on pump rate
43
44 - s - —--216-B-5-Reverse Well -IRM plume; -50-gal/min.

=BG —For each-treatment system, groundwater will be withdrawn from a well and
47 pumped to an influent storag tank. Since the existing w1thdr awal wells are
-48.... expected- to produce no more than.20.gal/min, the influent storage tank
=49 - fdeeguplef the groundwater withdrawal-operation from the treatment process.

50 The withdrawal well pump will aperate continuously to fill the storage tank,
--51. .- -thereby. prQV1dlng sufficient volume.of _groundwater for the treatment system to
52"“ operate at the design flow rate. Groundwater will be pumped from the storage
53 tank through particulate filters for removal of suspended solids, then through
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1 the ion exchange system fcr vemoval of *Sr, **’Cs, and 2Py (or %o and
-2 ™7¢)_and finally to an effluent storage tank. The effluent storage tank will
3 be used to transfer the trcated groundwater to the aguifer return well 2t
— -4~ - rates. similar to the withdrawal well on a continuous basis. In addition, if
5 it is determined that ine treated effiuent does not meei test cbjeciives
- =g =~ {i.e., 90% removal of primary coniaminants}, the groundwater can be returned
7 for additional treatment.
8
g A filtration unit will be incorporated as a pretreatment technology to
- 10------remove-suspended selids.contained in .the groundwater before il enters the
"Y1 - leading ion exchange bed. ~This pretreatment will minimize the potential for
‘—f112:zez;aﬂy:inertzanéfer“biel-gita}ly-active-suspended solids to accumulate on the
13 resin surface, masking the exchange sites, and resuitiny in1oss of exchange
e=w-3ae-=gfficiencys Ft-will also-minimize-the potential for solids to plug the void
-15 spaces among the beads of resin and restrict flow through the bed.
™6  Furthermore, because many of the constiuents in Hanford Site groundwater have
317 an affinity for the soil, there is the potential for removing contamination
¥8. . _.associated with the inert, suspended solids.

CTEA0 The filtration units will use pressure generated by the system pump(s)
21 to drive groundwater tirough cartridge: containing a membrane matrix with
“Iigy  Textyemely fine pores that «iil trap pariiculates. Trapped particulaies will
Y2 _be-removed- from fhe treatmeni system by pariodic roplacement of dirty {ilter

- 24 cartridges with-elean ones. Dirty cartridyes will be dried and then packaged
25 appropriately for dispesal as secondary waste,
27 Ton exchange is a technology that removes 1ons from solution by
-28-—-adsorption on a-solid media {¥.8., vesin). When groumdwater Flowsthrough an
29 jon exchange column, ionic species in groundwater exchange with ions on the
30 media until equilibrium is attained or a predetermined percent breakthrough of
31 ~ a primary contaminant is achieved. Ion exchange resins have a finite
32 adsogntiogqcapagg}y basedﬁg&ggyai]ab]e exchange sites on the resin. Cobalt-
Ty g0, Psrr e Csyand P°2°Pu may compete with other jons found in
34 groundwater for these exchange sites. The ion exchange resins that will be
“7 95 “ysed for this treatability study will be selected for their ability to
36 - selectively adsorb the primary coniaminants. However, because the
oo 870 padionuclide concentrations are several orders of magnitude below those of the
38 major ionic species (€.4., nitrates and suTfates), compounds oiher than the
39 primary contaminants may determine resin exhaustion rates. When the resin is
.40 "spent" (exceeds its adsorption capacity), breakthrough or detection of
" 41  primary contaminants in the column effluent will occur. At that point, the
42 spent resin will require replacement. During the treatability test, spent
-~~~ 43 — resin will be replaced rather than regenerated to eliminate the volume of
4% agueous secondary wastes that would result from a regeneration cycle.
45
e - A e oo The-216-BY Lribs- IRM-plume treatment system will consist of an ion
47 exchange treatment system (Figure 4-1) that inciudes two downflow, pressurized
~ 48" ""ion exchange columns operated in series. "Effiuent from the leading ion
.-~ 49 .. exchange.hed will be monitored for breakthrough. Consistent effluent quality
____ 50~ will be ensured by passing the effluent from the leading ion exchange bed
81.  through the downstream (lagging) polishing bed. When breakthrough is reached,
52 the flow of groundwater will be diverted to a third, spare column containing
-§3- - fresh-ion-exchange-resin. -The column containing the spent ion exchange resin

ARARD.E - 017604 4-8
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- - will be valved out of the process train-so-thatl the spent resin can be removed
T and repiaced with fresh vesin.” The Tiow configuration will be revised by
-~opening and closing valves so-that the previous Tagging bed will serve as the
leading bed and the spare, fresh bed will become the lagging bed.

) -Experience indi
se]ectivity of a give
—-pH-adjustment system will be-included as-a pretreatment process in the
treatment system to support opt1m1zat1on of groundwater pH The pH adJustment

s that the pH of the aqueous Stream can affect
n exchange res1n for a given targeted ion. Thus, a

~n
I-Qa
n

wde

o m

fco S CTY G A el N q:n O oo - W R

'1 ydrocn10r1c aC1d to- reduce it) -before- tne groundwater enters-the fonexchange
__._ 12 _vessels and to neutralize the pH befaore the treated water is returned to the
1 aquifer.
38 - -~ The -conceptual-process flow diagram for the 216-BY Cribs IRM plume shown
";ugii S un-Fan"ve-4 1.includes -the- f"anlde~de truction treatment process (that may be
S137 . veguired)..  If implemented, the destruction of cyanide vi a alkaline
1 _ chlerination to n1troqen (noss1b1v as ammonia) and carbon dioxide is a three-

P -

———g19 ..__step process, as shown_in. Figure_4-1. _ In_the first. step, oxidation of the
cyan1de to cyanate will be performed by adding sufficient sodium hydroxide to
~vaise the groundwater pH to approximately 11 and adding sodium hypochlorite.
~ 1In the second step, the cyanate will be converted to carbon dioxide and

...nitrogen by acid hydralysis which will require adding sufficient hydrochloric

acid to reduce the pH to approximately 3. The treated water will then be

25 neutralized by the addition of sodium hydroxide prior to discharge to the ion
26 'exchange beds. Each of the steps is conducted in a separate tank with gravity
S0 --2F - -Tiow between -tanks. ~A transfer tank at the end of the cyanide destruction
© 28 process is used to pump the groundwaier to the fon exchange system. If
~ 20 ammonia results from cyanide destruct1on'*1t wWill exist as ammonium ions,
30 which may compete with ®Co and/or **Tc in the ion exchange process, thus
'—"'—31———"ﬁﬁSSTbTy"?euﬁtTﬂg'the exchange capacity of the ion exchange vesin.
N 33_m_"_ ___If it is incorporated in the treatment system, the cyanide destruction
- 34 ... unit-wil] have.several narameters.tha- can be modified to achieve the desired
- --35..-. .cyanide-remeval-or te- ircrease the -cyanide-removal effectiveness. For
36 - ekﬁﬁp?ﬁ;mlt will-be possible-to vary the flow rate through the unit (subject
37 . .. to matching the flow rate through the ion exchange system), the pH at which
t,11138iuu:foxidatioﬁ—af—cyanide—to—cyandue -gccurs, the sodium hypochlorite dosage, and
39 the pH at which the subsequent acid hydrolysis of cyanate to carbon dioxide
cxno A osand  witrogenteceurs. - -t is-anticipated thal these parameters will be varied
- -41-- - --throughout the duration of the test to identify and then maintain the optimal
42 conditions for these eact1ons.
A
b 4
44 A second filtration unit will be incorporated downstream of the ion
R - B eAchanqe vessels to remove any suspended solids that may be formed by
!T:fﬁie‘f‘ Inrrogicatactividy 3 ihE'system"exﬂtﬁﬁer'ﬁﬁthE“xved sperig: by exposure
---- 47T - -to-the atm sphere, and/or by the addition of chemical for pH adjustment or
- 48 cyanide destruction. --For-example, adding sodium hypochlorite may result in
49 oxidation of any dlssolved ferrous iron or manganous manganese to form
- 50 - -insoluble precipitates. This downstream filtration will minimize any
51 potential for plugging the return wells.
52
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1 Groundwater will be withdrawn from the selected wells using submersible
2 pumps.  The pumps will convey groundwater to an influent storage tank within
~q - --25-ft of the treatment plant location. The groundwater pumps will operate
4 automatically to fill the storage tank on an as neede” basis. The groundwater
5 extraction system will operate independently of the ireatment system and may
-6~ have to operate continudusly if the treatment -fTom rate exceeds the capacity
~7-  -of the withdrawal well. -Contrels will-be instailed in the influent storage
8 tank to start and stop the withdrawa’ pump based on the tank level.
- . Treated groundwater will be stored in an effluent storage tank prior to
11 return to the aquifer. The treated water will be pumped from the storage tank
12 to the return well.  The pump will be automaticaily controlled using level
13 _contrels in the effluent tank. The groundwater return system will operate
14 independently from the treatment system and may be required to operate
- 15 - -—continuously if the treatment flow rate exceeds the capacity of the return
o 1 well.
oyl
18 The ion exchange treatment process for removing Sr, '*Cs, and 2*¥%%%py
w19 from groundwater extracted from the 216-B-5 Reverse Well IRM plume will be
570 - configured essentially the same as the process fu- treating groundwater from
~21 the 216 PY Cribs IRM plume. Specifically, the treatment system will include
=2 the basic ion exchange unit as weil as the pH adjustmeat and filtration
- £%93 - pretireatment steps described above.  However, depending on the restt of
24 Taboratory tests, differest ion exchangs resin(s) may be used iz provide
2, enhanced selectivity for “sv. "'is, and "*¥**Pu. Also, it is net anticrosted
w26 - -that-any-pretreatment wi11 be v>quired beyond the pH adjustment,

27 neutralization, and filtration steps. Since no jonic complexing is evident
7r—::2&”::2~fer—$$imaryigentaminanis:inttherZJS:B;S:RevgrSETHeT1~IRM*plume, pretreament to
29 break chemical complexes (such as cyanide destruction) is not anticipated.

mn

31 4.3.2.2 Pilot-Plant Treatment Equipment. Treatment plant equipment will be
32 mounted on skids to enable transportation by flat bed truck to the proposed

33 test sites. Individual skids will be constructed for each of the proposed ion
34 exchange systems, and the cyanide destruction system, if used.

32

36 For each of the two sites, influent groundwater will be filtered for
"°37 " suspended solids removal using cartridge filters prior to the ion exchange

38 system. The feed pumps to the system will be interlocked with levels in the

39 influent and effluent tanks to prevent tank overflow and protect the pumps. A
40" flow indicating totalizer will be used to monitor the processing flow rate to
41  the plant. Cartridge filters will be used to filter the effluent to remove

42 any suspended solids formed in the process.

“+2

44 The ion exchange system(s) will be piped to allow for series or parallel

oo 450 flow; - Each fon exchange column will be sized for a minimum empty bed contact

46 time of 8 minutes. Differential pressure indicators will be installed to
47 measure the pressure drop across each ion exchange column.

AQ
49~ —— - If pH adjustment of the ion exchange feed is required, then a
50 neutralization system will also be required to adjust the pH of the treated

B~ -efftaent-back -to-néutval 5&éfore-discharge- to-the-effluent storage tank. The
52 pH adjustment and neutralization systems would consist of chemical storage
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1 tanks for acid and base solutions and chemical metering systems for both the
-~ 2 __acid and base adjustments controlled by pH controllers.
3
._;.:;.:;;;_ R{ tﬂe_z §-BY-Lr bi"?ﬁ'ﬁ?t#&a"t}uﬂiﬁé ée:trﬁ€*1ui-maj be nacessary to
~ 5. -~ attain the ?“Cﬁ-*amﬁva} requirements. - If required, the cyanide-destruction
- 6 ’5:73;&’1 ﬁi}] -consist of- t.lic.'m}\.al‘ Stﬂ“age »anks -process La'}r\s, a-transter tan k
- ‘”,],”, _and a _transfer pumping system, For cyanide destructlon, the chemical storage

8 . _tanks_will cnnta1n_oxid121ng agents_(e.g., sodium hypochlorite), hydrochloric
9 .. ..acid,-  and-sodium hydroxide, The pH and oxidation/reduction potential

8- controllers in- the_precnf —tanks will automatically adjust metering pumps to
1 -control-chemical- addition rates. The process tanks will be equ1pped with an
2 "agitator' The voiume of each of the process tanKs will be spec1r1ea to

3 - --provide-adegquate resigence -time-to -complete the pH adjustments and the

§ - -atkatine-chlorination—and hydrotysis -reactions.

[
6
7

_@roundwater Withdrawal and Return. _Since the existing wells are
t Timited in number and flow rate, and since the pilot- sca]e treatment

a5 an: operating rate more than the expected well withdrawal rate_(20
/ 1in treatment rate versus <20 ga]/m1n ‘withdrawal rate), the strategy
drawing groundwater for treatment and return to the aquifer dictates
~wells be decoupled from the treatment system with the use of surge
an Groundwater will be withdrawn on a continuous basis, filling a
y to approximately 20,000 gal) storage'fénk, the treatment system will
-be-operated-on-the-day-shift-under-engineering-support-{approximately 6 hours
25 to process approximately 18,000 gal); the treated effluent will be transferred

R
L% ]

s 28: o oto an-effluent stovage tenk-and returned fo the-aquifer-at approximately the
- --—-27--- -same rate as for withdrawal. —Level controls will be interlocked with the well
~-==-28- -=-pumps- 1o-prevent overfiewing the storage tanks.
29
30 e s Prior to returning the treated water to the aquifer, it will be filtered
31 'to remove any solids that may occur from biological activity in the effiuent
32 storage tank. In addition, the system will include the ability to add sodium
o33 sﬁifiiéffbrihe:aquiféf'?éfﬁrn'§1aw_at the well head to scavenge dissolved
34 oxygen, but only if this is determined to be necessary to mitigate biological
_.- 35 ____activity and prevent possible plugging of the return well.
36
37 .. 4.3.2.4 Support Components. The skid mounted treatment plant equipment will
.38 . _be_ pTaced within a frame-supported fabric structure to provide protection from
39 the weather. The interior of the structure will be heated by propane heaters
40 to avoid the need to winterize all plant components. Some process compeonents
- "il"”"“may'bE‘heut traced and insuiated for freeze protection.
2
*:--“ﬁ%*:—-—— -~ -Fhe-proposed test site-locations  are rot currenily served‘by utiTities.
—-- 44— Portable generators, fuel tanks, air compressors, lighting, and toilets must
- &5 --- beprovided al_ each test site. A potable water tank will be used at the sile
- 46- - for pcrsennei aecon{aw1qa%10q, chemical makeup water, and slurrying resin in
47 and out of the ion exchange coiumns. Bottled drinking water will be provided
- B8 al the site in an office/laboratory trailer. Portable eyewashes and showers
zE wiil aiso be piaced at each test site.
"Bl - Smaii ieaks and drips may occur during system operation due to equipment
52-—-changeout, hose and pipe connect and disconnect, and related activities. All
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1~ "““feakage and drippage will be contained and returned to the treatment system or

2 to the influent storage tank.

3

4
- 5. . 4.3.3 Pilot-Scale Treatability Test Opecration
—y - #.3.3.1 Pilot-Scale Fabrication and Set-Up. The skid-mounted treatment

-8 -plants-and equipment- will be fabricated in Hanford Site shops or will be
9 procured directiy from vendors. At the completion of the detailed design, the
10 pracurement of treatment plant components will be initiated. System

11. components will be selected and/or shop fabricated to be in conformance with
12 relevant Occupational Safety and Health Administration and National Electrical
13 Code standards to minimize the need for modifications in the field.

i4 Components will be mounted on skids to allow for easy transportation to the

---15 - --tastsite and 1o minimize test site preparation requirements. Prior to
- =6~ transportation to the test sites, acceptance tests will be performed on the
--¢537 -~ system: - Acceptance tést -procedures will be prepared in accordance with WHC
¢ Standard Engineering Practices (WHC-CM-6-1, Appendix M, WHC 1988a),

Prior to startun of the plants, 2 realiness review will be performed
using the process desccibed in Environmenial Iovestigation Instruction (EIT)
1S, Environmental Readiness Review (WHC 1938b,  Completing the readiness
reviow and other pre-test activities and checylist: wili lead to the start of
the treatability tests, and meet the Tri-Party Agreenant Milestone M-12-06A,

25 ®Ipitjate pilot-suale ;ump and treatment operations fu- 200-g¥- = Operable Unit
- 26 30 days after the i.2ataiility Test Plan is approved buv no sooner than
27 August 31, 1994,
26 - 4.3.3.2 -Operation. The treatability-test-plan-has-been-developed and- the
30 ----pilet-scale-plants designed. to-allow. for.modifications.in_response . to test
-7:731 - gbservations-and-precess menitoring resulis. Modifications may include
e 3% o changes” Tir-ihe operating -parameters, plant configuration, or-selected resin.
33
34 - - - Standard operating procedures will be prepared for the pilot-scale test.
35 The treatment system will be operated for approximately 6 hr/day during the
36— course of the pilot test program. While the treatment system is operating, an
37 operator will remain onsite to monitor the process. Operation of the
---38-- -groundwater extractien and return-systems-will-not be tied directly to that of
-38--—the treatment-system. - Groundwater extraction and return will be automated for
-49---- safety- shutdowns -and-will-operate continueusly, -and without.constant .operator
-41 - oversight,
4
43 Data on the effectiveness of the treatment process will be collected
--44 . -throughout--the. test-program,.-_If the plant. does not achieve the desired
45 treatment levels, operating parameters will be changed or the plant will be
46 modified until treatment is either successful or is determined to be
47  ineffective. The successful demonstration of the treatment system
48 - -effectiveness—impties-that-primary contaminants-continue to-be-detected-in the
-_4%---- --groundwater influent to the pilot plant.
50
~§}-- - ——Fyll -evaluation-of the treatability test will require that the ion
52 exchange columns be operated to breakthrough so that an estimate of the
53 adsorption capacities of the ion exchange resin(s) for *°Co, *Sr, ®Tc, '¥cs,

AsA PBER E AdICMA d-]?
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and 2*%2%%py can be made. The jon exchange systems have been designed to
enable changes in operating conditions or to allow for plant modifications.

It is initially proposed to operate each treatment system as two ion exchange
- columns in series with the same type of Ton exchange resinm in both columns.
sz Under thisAnitial operating-configyration the system flow vrate (column

residence time) is the only operatlng parameter that can be varied.

o The p11g+ p]ant plnlng will allow the sys
th*ee columns-in-series, with two columns in se
“with a different resin. The plant is designed to ena
~“breakthrough or if the treatment effectiveness f d
~-evaluated.

tem t
wi
L

0
ae f
L= ) [

be operated with up to
ollowed by a third column
nable resin changeout at
ifferent resin is to be
The ion exchange system is also designed to include a chemical addition
system. The chemical addition system can be used to change the pH of the
--groundwater prior-to-the fon exchange columns. The pH of the groundwater is a
“parameter that effects on exciangeé ‘adsorption efficiencies. If chemical

—addition resutts in a-change in pH-of treated groundwater, then a
,,,neutral1zatjan system would be used to readjust the groundwater pH prior to

I
|
: .
Wt iyt b=t et ot et e P di i
- dhdn-n-ua\r\an-nouoqn'-.lthmn.b-'wr\n—-
b : ‘

2 ...~ . _.Based on. Taboratory findings, the pilet plant for treating the 216-BY
frzhc IRM pTume may include a cyanide destruction system prior to the ion

" exchange system.‘ifjiﬁis'is necessarv'te achieve test performance objectives.
IRE- 3§L?ﬁﬁ31 »yaﬂiuu'#t;..a-.rdw ayaefm would -be- ‘”11; sutomated. The test
program would demonstrate the ability of the unit to operate at steady state
g - wnrre consistently achieving the requirved target radionuclide trealment

u

28 levels.

29

30 The proposed cyanide destruction unit has several parameters which can
231 be modified to achieve cyanide destruction. The flow rate through the system
- 32 can be varied, but must match the flow rate through the ion exchange system.

33 Ibn pH -at. whzrh a1k line chlnr1rataep -of-cyanide-to eyanate occurs, and the pH

<35-~~-—1‘traaer cccers san-be-varied~thraughcut-the~tests to determine the optimal
36 conditions for these reactions., The sodium hypochlorite dosage can also be
37 varied to determine the optimal addition rate. Plant equipment will be
" 38 specified to allow for a wide range of chemical addition rates,
3Y
A0~ - —— -During-the perfermance-of the-test, -secondary wastes will be generated
- -—-41---that will require characterization for dispesa]. These wastes include filter
- —=-42----cariridges and spent resin. Samples of the resin may be evaluated for
-.43_ __ regeneration, or alternatively m a be used to evaluate a resin drying system
44 that would allow the material to be disposed of as a solid waste.
- .. 46 4.3.3.3 Process Waste Management. In accordance with a tentative Tri-Party
,:L:f42,:Aqugreemeniqnhan“ {Change_Number M-13-93-03), secondary wastes will be disposed
48 - and/or stored onsite at locations agreed to by the three parties Sect1on 5.0
- mos A% e oT-LR1S - test -plan provides for the preparation of a waste control plan for
50 handling and d1sp051t1on of wastes generated during treatability testing.
~- Bl - “Ecology is required to approve the wa ste cont rol plan prior to initiating the

’-i’¥§? ~“pilot-scale test.  Laboratory wastes will be e1snosed of in accordance with
"53  "existing waste-handiing procedures.
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Sof - - Field testing will generate secondary wastes primarily through the
T3 yeplacement -of -filter “tartridges-and spent resing.--Aqueous wastes will be
3 treated by the piloet plant. Al other wastes, will be disposed of per WHC
4 policy for onsite disposal -ccording to waste type (WHC 1988a).
b
6
S o8,3,4 Bilot-Seale Treatability Test Monitoring
. 8
. A considerable sampling program will be required during the pilot-scale
Y treatability tests. The amount of sampling will be determined by the final
11 treatment system-configurationy--The-men itoring-requirements fall-into two
12 distinct areas: process monitoring and groundwater monitoring. The DQOs
=gl - presented in Section- 3:2 will- be further refined- to-direct sampling.
14
15 4.3.4.1 Process Monitoring. Process monitoring will be performed to control
bl {5 and operate the treatment process and to gather performance data. The
17 effectiveness of the treatment system will be primarily demonstrated through
R {: laboratory Level III and V chemical analyses of process samples. Samples from
=19 the plant influent and effluent, and the influent and effluent from the lead
=40 ion exchange column wili be taken. For the two sites %co, *¢p, #T¢, (s,
ff?i?lféifiﬁdifg&?“Pu'wiTi’bE’the primary contam'nants of concern. Additionally,
- %{2-~----secondary-contaminantsj-sucn as nitrates and cyanide, will be monitored, Lut
© 23 less frequently. Operating pacametevs such as pH, oxidation/reducticn
f;;;:94_z;;?ﬁxgntia}}~temperaturei;t&rbid%ty;-spe:éfiC-:onductancej and alkalinity will
s Yoo -bewonitored because of their potential iuvocton the Ireatment process.
simge Tha-frequency- of -sampling will- be related -to the chsarved rate of change of
- 9% contaminant -concentrations-in-the untreated groundwater, and the estimated
o798~ breakthrough times for-the fon exchange columns.  Section 5.0 of this test
29~ plan provides for the preparation of a process sampling and analysis plan and
— -7307 aguality assurance project pian.
31 -
32  In addition to laboratory Level III and V chemical analyses to determine
33 treatment effectiveness, process monitoring will be performed using field
34  screening analysis to provide quick turnaround times. Online monitors will be
-~~~ 35 -~“ysed whenever possible. Radiation monitors will be used throughout the test
“““ 36~ to refine operational procedures -and -specify-perscnnel pretective equipment.
37
38 Pressure drops across ion exchange beds will be monitored throughout the
35 tests to assess the buildup of suspended solids on the resin and the need for
. 40 . backwashing. Solids generation and accumulation in different parts of the
41 plant will be documented. An accounting of all secondary waste generation
- g3 - it -be mader - Maintenance duvring operation of -the-pilot plant will be
-43~ ~ documented -Chemical -addition rates and volumes will also be documented. The
48 - -yolume of groundwater pumped to the treatment train and returned into the
- 45-----aguifar will be measured with flowmeters
46
T4 =4:3 502 ~Groundwaten-Manitoring. - Fisld activities will be conducted to
STTTEg T meniter-impacts -of the pilot-scale test te the local upper unconfined aquifer.
49 Monitoring activities include water table level measurements and groundwater
50 sampling for chemical analyses.
51
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In addition to requirements identified in the test sampling and analysis
plan, all work will be performed in accerdance with the following applicable
documents and procedures:

-

WHC-EP-0383, Environmental Engineering, Technclogy, and Permitting
Function Quality Assurance Program Plan (WEf 1990)

- MHC-CM-7- 7,; Enviranmental Inyestigations_and Site Characterization
Manual {WHC 1988b)

- EIT 1.5 Field Logbooks
- EIT 5.1 Chain of Custody
T~ EIT B4 Field Cleaning and/or Decontamination of Equipment
- EIT 5.8 Sample Packaqing and Shipping
- EIT 10.3 Purqgewater Management

-+ .ﬂ ik T I ‘!-

-EH-7-8,Yolume 4, Eavironmental fagineering and Geolechrology
Fdnctiar Procedures- (HHE -1952)

e Z 2, "Groundwater Quaiity Control Sampling"

e -S-

=
P,

ctio

- = Section 2.5, "Temperaiure Control of Groundwator Sample
Storage Refrigerators"

.2, "Groundwater Measuring and Test Equipmenrt
{M&TE) Caiibration by User®

T ‘Section

_-____ Section 5.2, "Groundwater M&TE Calibration by WHC Standards

cclamavatang
LAV Aww] J .

4.4 HEALTH AND SAFETY

TR

o]

_comp1eted the 40-Hour Hazardous Waste Site Worker Tra1n1ng rogram and will

perform- a1l -werk -in-accordance with the following:

- WHC-CM-1-6, Westinghouse Radiological Control Manual (WHC 1993)
WHC-IP- 0718 Health Physics Practices Manual (WHC 1988c)
WHC-CM-4-3, Industrial Safety Manual (WHC 1987)

WHC-CM-7-5, Environmental Comp?rance Manual (WHC 1988d)
App]1cab1e safety documentation.
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Summary of COnstruction [nformat1mn fmr Exﬂst1ng|

Hel]s in the Vicinity of the 216-BY. Pr1bs lRH Plume.

located in erosionzal winclow.
2-in, plezometer tube also in well

blank sectlon 7-127 ft

Bottom Is considered bottam of

perf0|ratlons.,’<=creen

Well | Minimum | Measured Depth of Depth'of ,Depth to o ﬁatﬁﬁited:
ooy | VT | soreen f?nd tnterea () | Intereal (£ M | trtevead (rt)
=—=====-=F==--—----——======" e __=——-—=====_ pERS ___===_—======__==_====

47-60 8 274 n/a -.Izabrgr7. 2501 (9/93) 250.1-274

4850 | 4 179.7 159.4-179.7, n/a_ _170.8 (9/93) | 170.8<179.7

49-55A 6 141 124-139 n/a_ 129.1 (6/93) | 129 14139
_49:57A | 8 164.6 _ n/a _1aa-161 | 152.1 (9/93) 152.1:161
50-53A ' | 8 159 n/a__ | _142-156.5 ' | 155.8 (9/93) |~ 158.8- 156.6 f
52-54 4 166.8 156.2-166.8. | n/a_ _167.0 (9/93) _note® |
52-57 4 159.5 149-159.5 | . nya | 160.7 (9/93) | _ note*
53-55A° | 8" 202.1 __n/a 155deé 1 | 175.3 (6/93) | 17$L3-2d2.1
53-558" 8 256.7 n/a 2-252 176 3 (10/93) | 232-252 ?
53-55¢* | 10 220.5 197.3-220.5 |1/¢‘ 175.0 (9/93) | 197.3:220.5

55-55 & 169.3 148.4-169.3 | . n/a _162.7 (9/93) | 152.8-169.3

55-57 6 180 n/a | -139-169 167.0 (9/93) | 167.04169

57-59 4 189.0 166.0-186.3 | ' n/a 175.1 (9/93) | 175.1-186.3

59-58 6 110.2 85-105 n/3 97.0 (6/93) | _ _97-105

60-57 6 151 601-70 © n/a 68.7 (9/93) 63.7-70

60-60 8 125.6 n/a 100-125.6 113.4 (9/93) | _111.4-125.6

d !

Water levei 'ré ported below reasured depth of w=il during 9/93
sampling; groundwater samples were collected.

v 14e4Q
86-£6-14/300






Thb]ﬂ ﬂhm.l Summary of. Can tructxom Infnrmathmn for Exhsting HPI]%

” nm the Wﬂcinlty mf the RlbaB -5 Reverse|uvll IRN P1ume. ;
t Mﬁhimdm S . DepthloF Depth oﬂ Qgpth to
le1 Mumber - Diameter - |, Depth to' | ' Scireened . Perforated Water (ft) Satuwatwd Open

(299-) © o fin.) | Bottom (ft) ‘Iuterva1§(ft) Inteﬁvax (ft) '(date) Interval (ft)
E28-1 8 o322 ] . 273-322 277324 283 (4/93) . 283-322
E28-2 8 - 322.5 N/A 2618- 318 276 (3/92) '.2ga‘313
E28-3 8 1326 N/A 314 324 - . 314-324
E28-4 8 321 N/A zws-sz1 287 (6/93) - 295-321
E28-5 6 327 N/A 2%9-304 270 (3/93) . 270-304
E28-7 6 338 ‘N/A 2#04335 282 (6/93) . 282-335
E28-8 8 315 N/A 250-294 B -
E28-10 ! 8 325 ~ IN/A 257}309 270 (3/88) . 270-309
E28-23 | 4 328  278-328 N/A 285 (3/93) . 235-328
E28-24 4 329 L 277-327 N 284 (9/93) -327
E28-25 4 329 279-329 N/A 284 (9/93) ' 284-329
E28-27 4 301.5 270-290 N/A 279 (8/93) 279-290

‘ 291-301 291-301

To convert feat to meters, multiply by 0.3048.
Rock bridge at a depth of 263 ft; water level was not determined.
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1 - - —- 5.0 SUPPORTING DOCUMENTS
2
3
L “Supporiing documents -include tre 200 East. Groundwater AAMSR
B - (DOE-RE-19933),-the B-Plant AAMSR-(DBE-iL 1993b}y -and the Phase I Remedial
6 Investigation Report for 200-BP-1 Operable Unit (DOE-RL 1993c}. Supporting
. 7. documents in the 200 East Groundwater AAMSR (DOE-RL 1993a) inciude a health
§ -~ and-safety plan; a project -management pian, and a data management pian. These
~-...9.___supporting plans will be applicable to all treatability test work scope
—--- -1 - performed by-WHC within the 200-BP-5 QOperable Unit.
11
12 Community relation activities in support of this treatability test will
~13- —be performed as specified in the Tri-Party Agreement {Ecology et al. 1989b).
~—-.14 A Cultural Resources Review and an Eco]ogica] Survey have been performed 1n
15 support of the proposed 200-BP-5 Operable Unit treatability test sites. This
2Hg - —treatability-test-study: is-being-considered-for Categorical-Exclusion under
€17  the National Environmental Policy Act
.18
g © T - Additionat-documents will be-developedTin support of the 200-BP-5
20~ Operable Unit treatability test prior tn initiation of testing. These
21 documents include:
9
- 23— e Treatability test system operating procedures
[ B
ST gy o otrmrersr o gpeatabd ity test cvstenm osampling and analysis plan
20
27 . Treatability test system quality assurance project plan.
28
29— - —In addition, supporting documents will be developed to support
-.---30 grou "dwater sampling, groundwater monitoring, and other project related
31 activities as necessary.
32
33 Finally, to address site- and program-specific requirements, WHC will
34 prepare the following task-specific documents/permits:
K
36 o Hazardous waste operation permit: Addresses and mitigates site-
37 ~------— -gpecific health and safety hazards, provides for emergency
- 38 - response and sets forth personnel training requirements necessary
39 for site entry.
40
4] . Radiation work permit: Addresses specific radiclogical control
42 requirements for conducting the test.
A2
J
4% - ~~"=-w--~-qfety analysis plan: -Addresses global sufety -and- environmental
45 .- ----- issues-associated with plant operations- {e.g+-impacts resuliing
46 o "~ from tank failure} and specifies appropriate safety requirements
S _TC g7 oTTo T for mitigation of these impacts.
48
49 -8 ~Wastecontrol pian: —Addresses-identification of, and management
- 50 - --and-disposition procedures for wastes generated during field
‘fﬁ—:,: operations
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?

3
4 - - _A-teeatability test_report will be prepared summarizing the results of
& - the pilot-scale test. The format of the repert will be based on the suggested
T outline~for-treatability test reports provided in the Guide for Conductmg
¥ o Tregtability Studies under CERCLA (EPA 1992).. The schedule for finalizing the

8 - treatability test vreport will be dependent on laboratory turn-around times for

-9--— _chemical analyses and may parallel the preparation and review of the IRM

0------Proposed-Plan.---In-addition, monthly project briefings will be given at unit

1 manager meetings between DOE, EPA, and Ecology.
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“Figure 7-1-shows

chedule for-planning wny performing the
laboratory-scale tests

l. ie2

and field pilot-scale treatability tests for each test
site. The planned start he pilot-s:ale treatment testing is August 31,
1994 pending approval of treatamhty test p] an. This schedule is
~-contingent -on- demonstrating-adequate -well -capacity, approval of the well

'I
L}

~ recommendations and waste ‘contral plan, and addressing all safety concerns.
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8.0 PROGRAM ORGANIZATION

F1gu%é 8-1 shows the organization for perferming 211 phases of the

fTot-scale treatability tests: —Westinghouse Hanford Company Eavivonmerital
estoration Engineering will have direct responsibility for the planning,

xecutlon, and eva1uat1on of the laboratory and f1e1d tests Other NHL

-activities.
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Figure 8-1.
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SEaT Orafi A
1721794 TCONSTITUENTS WITH AT LEAST OHE DETECTED VALUE SINCE 1/1/88 - Page 1
T T T T T T T Results Summary Analysis Summary
well Conctituent Name Units Average Minimum  Maximum Total > D.L.
T 299-F28-23 Alkeiinity - o ppBo-o-- ! 96850.0  95600.0 98100 | 2 2
- R Americhme2dl - i - 2 3 ol 2 1
TTUUTT 209-p2E<Z3T - Ammonium fon peb - — | - 30.0 50.0. 50| 2 !
299-£28-23  Antimony, filtered peb - Do 125.0  100.0 200 | 4 3
299-E28-23 ~ Antimony-i25 ---plift - 45,0 1 16| -3 2
T 355-E28°7% . Bsrium pb ] 13 .0 20 | 3 2
S5 299-E28-23 . Barium, filtered ppb ! 15.0 8.0 20 | 4 3
. 299-E28- Beryliium, Filtered L | A5 30 s 43
- O 255-828-23 Boren ' -  peb [ 0 .0 o | 1 1
MY - 299-E28-23 Boron, filtered ppb 1 25.0 25.0 25 | 1 1
S 299-E28-23 Bromide b | e-500.8 - -500.0 500 | 2 1
j"f* 299-£28-23  Cadmium, filtered ppb [ 8.0 2.0" 10 4 3
.- ~ 200-E25-73 calciun —ppb Lo 186753 25.9 30000 | 3 3
299-£28-23 calcium, filtered ppb |  26625.0 22000.0 29700 | 4 4
209-E28-23  Cesium-137 Uptis 1435.3 840 2080 | 12 12
299-£28-23  Chioride — b | 17480.0  11000.0 21000 | H 5
299-£28-23 Chromium, filtered ppb i 12.5 10.0 20 | 4 3
299-28-23 Cobalt, filtered - o T 20,0 0.0 20 | z 1
299-E26-23  Cobelt-60 i | 75.8 R 28 | 12 10
299:E28-23  Copper, filtéred ‘peb TR PR 12.0 20 | 4 3
205-E28-23  Cysnide T - ppb [ 13.3 10.0 20 | 3 2
- 299-E28-23 Cyanide, filtered Coppb T 3.3 16.0 PO ] 2
T 299-E28-23 ~ 7 Fluoride T T T Copgo 7| £60.8-.. 500.0 - 500 | 2 ?
- 2%%-E28-23 Fluerine - peb- - | 565.0  500.0 T 695 | 3 2
209-E28-23_Gross alpha pCisL | 31.8 16.9 s N 11
N . 299-E28-23  Gross beta peist | 11935.5  7440.0 20000 | 11 11
RIS o ledine-129 e BRI, ) 43 - 2.5 73 3
299-E28-23 Iron peb | 38.7 .1 | 3 3
-299-E28-2T - lron, filtered _peb I 56.3 25.0 100 | 4 4
= %9-g28-23  —Magresium  --—-- pob | 5862.6 7.9 9380 | 3 3
TTIT T299-E28-23 Hagnesium, filtered=" peb {----- 83425 - 7700.0 9100 | 4 4
- B%-E28-23 Hangenese peb | 5.0 .0 10 2 i
- 299-E28-23 — Hanganese, filtered - peb ! 6.3 5.0 10 | 4 3
LT 2992823 Nickei, filtered - prb - | —15.0 10.0 30 | é 3
T T269Ez8-33 Mitrste -~ —opb — -] 8598.0  4300.0 10700 | 10 10
. 299-E28-23  Nitrite N . peb | 200.0  200.0 200 | 2 1
—-o- 299-628-23. . Pheschete o e | 760.0  400.0 1000 | 5
299-€28-23 Plutonium-238 peisk | 3 .0 2] n 10
- 299-E28-23 ~ Plutonium-239/40° SRt ] 5844 7.2 4y | m i
- 255-£28-23 -Potassiu ppb ] 4851.6 4.9 7400 | 3 3
299-E28°23 - Potassium, filtered b h 95 6260.0 7530 | 4 4
299-£28-23 Ruthenium-106 PCisL | 98.2 . 571 | 12 10
£99-E28-23 Silver, filtered pb 12.5 0.0 - 20 | 4 3
TE9-E28-23 Sodium - —pe b uMZ3. . 22.0 22100 | 3
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1/21;94 7 CONSTITUENTS WITH AT LEAST ONE DETECTED VALUE SINCE 1/1/88 Page 2
- . Re<: .13 Sumwmary Analysis Sumwary
Well Constituent Name Units Avercge Minfmum Maximum Total * D.l.

e L mEmssAEmETAABSEESEWE_—SEEE e -—-————- e s ——mmr—-— e i e e S

Sodium, filtered ppb [ 21250.0 19400.0 23600 | 4 4

A —-gpeciiic commctace - umhae | 319.3 296.0 386 | 11 "
o - - geran - pbo- - SIR3 1270 137 | 3 3
- -8t pCijL ] . 46367 2840 7890 | 1 1
= LT _ppbe..- | .. 310000 27800.0 39300 | 5 5
—siTTITZ99-E2R-3 Technetium-99 - peinn 6.9 21.9 ot | 3 3
" 299-E28-23 °  Temperature, fietd - DeaC b 17.6 - 16,7 - 1’| ] 8

. 290-E28-23 T Tin, filtered -~ PP | 65.0 30.0 100 | 2 1
299-E28-23 Total Carbon prb | 22400,0 20500.0 24300 | 2 4

209-E Tots! Organic Carbon po ] 3.8 TE00LO oo | - 4 2

- R0 _Tetat Organic Hatogen e N ST 'S SN X S I 1
299-£28-23 Trichloroathene b | .2 .2 0o | 1 1
05-£38-23 Teitiom - - oot | 6525.2  3160.0 g1i70 | % 12
299-E28-23 _ Ursnium peisL | 22.2 14,5 28 | 5 5

29-E28-23  Jrenium - pob T | 24.5 7.2 34| 3 3

© 299-E26-23 Ura. um-234 peisl | 9.4 8.5 1| 2 2
200-£28-23  Uranium-235 pCifL I 3 .2 o ) 3 3

e 9-E28-B Urealuw DX o -peist | 7.1 2.9 e
' C 299-E28-23  Vanadium ppb | 9.0 19.0 9 | 1 1
299-£28-23 vanadium, filtered “ppb i 2.0 1.0 30 | 4 3

_ _ >gp-prm-23 2inc T pob i 15.0 1.0 19 | 1 1
-~ 205-528-23 2 pon ] 7.0 5.0 13 | 4 3
299-E28-23 p pH | 8.1 7.7 9 | 13 13

299-E28-24 Atuminum ppb |  140000.0 140000.0 140000 | 1 1
299-E28-24  Americium-241 ) pei/L |- .6 6 1| 1 1
290-E28-2¢ . _Antimony pob | 110.0  110.0 10 | 1 1

.- 299-E28-2% ....Barium _peb [ 1400.0  1400.0 1400 | 1 1
299-£28-26 Beryliium - peo | 5.3 8.3 8 | 1 1

B e e 4500 400.0 500 | 2 1

ppb | 300.0  300.0 300 | 1 i

ppb | 180000.0 180000.0 180000 | 1 1

—— i | 112.6 R 633 | 6 5
T tor S _poh | 193250.0 18000Q.0 200000 | 4 4
299-E28-24 Chloride pem | R0 2020 202 | 1 1

ffffff ek cresiw w1 ™o e om0 |1
e 299-E28-26 - Cobalt o g 220.0  220.0 220 | 1 1
295-E28-24 Cobalt-80 - pirt | .8 - - - £ | 6 5
——-299-E28-24 - Copper _opeb | 850.0  850.0 850 | 1 1

) 299-£28-24 Fluoride po )T B B0 0 270 | 3 3
H9E2B-24 Fiuor ite - P ! 1.4 1.4 1} 1 1
299-E28-24 Fluorine ppb | 2200.0  2200.0 2200 | 1 1

299-E28-24 Gross alpha pCist | “152.0 i B 1O T &

-—---- --299-E28-24 - Gross beta ecizl | 306.4 252.0 349 | 7 7
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T T T e N o Bésuits Sumnary r.na‘lys,is Susaary

-—- Well - — Constituent Name Units  Averzze  Minimum  Haximas  Total _» B.1.

- - 299-E28-25 Hangsnese ppb | 220.0 220.0 220 | 1 1

299-£28-25 Nickel ) B T 4.0 4 | 1 1

----—  299-E28-25 Bitrate - ppb- | 8925.0 .7200.0 . 12000 | 4 4

299-E28-25 Witrite : - Pob 1 19 38.3 - 200 | 2 1

299-E28-25 Phosphate ppb | 273.5 147.0 400 | z 1

299-E28-25 Plutonium-238 pciszt | . .0 o | 10 8

— 299-E28-25 Ptutonium-235/45 - izt |- 27.5 1.1 125 | 10 10

TIUT T _299-52R.38 . Potagelwm .. T oty o | Lo 5600.0 - 5600.0 %600 | L

== - 299-E28-25 - Ruthenium-106 peiszt | 9.6 . 28 | 6 5

------ B 299°E28-35 - Sodim spb | 22000.0 22000.0 22000 | 1

4 299-E28-25 Specific conductance uvhos | 316.9  285.0 33% | 7 7

N7 299-E28-25 strontium-90 pcist | 5148.6  3150.0 6270 | 7 7

25 e85 sulfate oo o b | 29600.00 284000 31600 | 4 4

. . 299-Ec. -5 Temverature, field Deg': | _16.8 14.6 o 5 5

. 299-E28-&5 Jotal Organic Carbon &b ] 700.0 700.0 700 1 1

LY 299-E28-25 “Tatal 0-ganic Halegen | [ - 1.0 8 | z i

99-E28-2F Tritium pei/t | 3994.6  2070.0 6280 | 5 5

i 2v9-E2B-25 Uraium ) . TRGiL i 5.1 T7 CN 7 7

299-E23-25 tiranium peb i 2.2 7.0 9 | 1 1

299-E28-25 Uranium-234 peisL | 6.6 5.4 8 | 3 3

- X5-£28-25 - Ursniuw-235 i/ | 3 2 0 | 3 3

99-E28-25 ‘Yranium-238° - poist |- 4.5 5.2 8 | 3 3

299-E28-25 Vanadium peb ] 39.0 39.0 3% | 1 1

- R 3 T |t 800 180.D 180 | 1 1

299-E28-25 . mpH — T e 7.8 5.4 g8 | 7 7

299-E28-7 . Acetone | 140.0 140.0 140 | 1 1

299-E28-7 - —— Atkalinity— PRt | 96600.0 96400.0 96400 | 1 1

299-€28-7 Aluminum peb ! 306.0  304.0 306 | 1 1

S 299-E28-7 Barium . pob ] 53.0 53.0 53 | 1 1

299-E28-7 Cadmium peb | 9.0 9.0 9 | 1 1

299-E28-7 Calcium prb ] 32400.0  32400.0 32400 | 1 1

Cee.. . E59-E28-T7_ . Cesium-137 S pCi/L | _ 4.0 .1 3| 8 7

299-E28-7 thloride peb | 16750.0  11000.0 22000 | 4 4

299-E28-7 Chromium ppb i 10.0 10.0 0 | 1 1

- 2§9-E28-7 -~ - Cobett-&0 Kinn | 3.7 .1 10 | ] 7

- T U299-E28-7 Fluoride ppb | 550.0 500.0 600 | 2 2

T 299-E2R-T Fluorine = peb |~ 500.0  500.0 500 | 2 1

299-E28-7 Gross alpha pCi/L | 1.9 .7 4 | 8 7

299-628-7 Gross beta pcist. | 148.0 _  116.0 218 | 8 8

- 299-E28-7 lodine-129 eeisL | 1.0 . 8 1] 2 2

-t 92T T - - Sl | 15860:C - 13800:0 15800 | i 1

T 299-£28-7 Magnesium Pe6T © [T 10300.0 10300.0 10300 | i i

299-E28-7 _Manganese peb ! 259.0 259.0 259 | 1 1

R P



T i7E/96 T COMSTITUENTS WITH A
- well Constituent Name
299-E28-7 . Mitrate
299-€28:7 Phosphate
 299-E28-7  Plutonium-238
————— S5 Z95-ERR-T - Plutemiun P39AT T D
209-E28-7 ~ Potessium -
299-E28-7 Radium
299-£28-7 Sodiem
299-£28-7 "“tpecific conductance -
299-t28-7 Stront ium
- 299-E2R-7 strontium-90
209-£28-7 Sulfate
©O29-E28:T T Technetium-$9- -
209-E28-7_ " Tespersture, field - -
253-£28-7 Voluene
ST Zge-EEe-T T Yotsl Carbon
 299-E2s-T " Total Organic Halogen
- 299-E28-7 citium T
- 259-F28-7 Uranium
299-E28-7 Uranium-234 -
299-E28-7 Uranium-235
T 299-E2B-T -~ -Urshium-238
——e T 9§°EET-. Vmnadim T )
299-E28-7 2inc
299-£28-7 pH
299-E33-7 4-Methyl-2-pentanone
299-E33-7 Acetone ' 7
299-E33-7 Aluminum
L T 299-E33-T Antimony
T LLI299-E3%-T  Antimony, filtered
299-E33-7 Arsenic
299-E33-7 Arsenic, filtered
- - 299-E33-7 _ _ _Barium T
299-E33-7 Barium, filtered
HF-E33-7 Beryllium
209-533-7 “Baryllium, filtered ~
i 209-E33-7 - -  8is(2-ethylhexyl) phthalate
299-E33-7 Cadmium
- ZH-E33-7T -  Cadmium, Tiltered
299-E33-7 Calcium
299-E33-7 Calcium, filtered
 299-E33-7 . Cesium-137 T
- 298-E33-T “Ehloride -

Regsults Summary

Units Average Minimam  Maximum
ppb i 6232.9  4800.0 8200
ppo i 1000.6  1000.0 1000
pti/L | A .0 0
- I 6370.0  6370,0 6370
pci/l | .2 .2 0
pEis ) 40 . 1
‘ppb i 24700.0° 24700.0 24700
umhes 7 | 353.0 - 194.0 509
pRb | 166.0  166.0 166
i/t | 75.6 46.0 113
peb | 36400.0 32000.0 40500
poisn [0 924 D 84T 136
L R T 164 19
o -20.0 -20:6 -20
peb | 242000 " 24200,0 ~ 24200
peb | 14.3 7.0 2
it | 5406.3  2830.0 7940
pCi/L | 2.4 .F 5
peiit | 1.3 .5 2
pei/L | .0 .0 0
peist | 1.0 4 2
£k ! 36.0 36.0 36
ppb | 16.0 16.0 16
pH i 7.6 6.6 8
prb i 1.0 1.0 1
ppb | 6.0 6.0 6
pro | 80.0 64.0 91
N - S 7.4 18.0 57
ppb ! 18.5 18.0 19
ppb i 8.9 6.7 11
pPb | 6.8 T 67 T
e ] 2677 7.9 3B
peb | 2.9 2ny 22
poh | 1.0 1.0 1
~ ppb P - e T o1e i
pob 1 2.0 2.0 2
ppb | 3.4 2.0 4
o o % I X 4
ppb | 38857.1 31200.0 43700
ppb | 39300.0 39100.0 39500
Ceia 1.8 T T 6
poh - - 4700.0- - 4790.0--- - 4700

|
l

Page 5

Analysis Summary
Tetal > D.L.

00 —a == g A d~ 0D NI —b > On Wil % 0 ] wa D - O O3 N
T T T e il B B

1 1
1 1
5 4
5 4
2 3
8 8
2 2
77
2 2

5 4
2 1
1 1
6 5
2 1
7 7
2 2
7 6
1.
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Results Sumr.-y Araiysis Summary

THell Congli tueis Yl irits Aversge - Wirleam— Kaximm - Total- ¢ D.i.
209-E33-7 Chloride | 5.3 5.3 5 | -1
299-E33-7 Chromiam - pPb i 20.7 6.8 34 | 8 8
| 299-€33-7 Chromium, filtered ppb | 1.4 8.9 1% | 2 2
) 299-E33-7 Cobslt =77 - peb 1 6.0 1.0 10 | 5 4
299-E33-7 Cobalt, filtered ppb | 3.5 3.0 4 | 2 1
- 299-£33-7 Cobalt-60 77 D7 S S T T A 9 7 l 7
e 289-E33-T-- Copper _ - pob _I_ e.5 &.0 . 14 ! é 5
299-€33-7 Copper, Fiitered - ppb |-~ 53~ 3.6 7] 2 1
M 299-E33-7 Cyanide pRb | 33.5 28.6 39 | 5 4
&5 299-E33-7 Fluoride ppb | 1100.0  1100.0 1100 | 1 1
S 299-e33-7 Gross alpha VI 2.5 2.5 T2 | 1 1
Il 200-F13-7 Crosg beta pCi/L | £91.3 342.0 73 | 7 7
N1 258537 Todine-129 i/l | 4 4 1] 2 2
M9 3T iren oo | 279.0 172 589 8 7
me 209-£33.7 Iron, filtered P | 4t 37.0 46 | 2 1
U 2p-E33<0 Leed o | 2.2 2.0 B 6
) 265-E33-7 Lead, filtered Ppb \ 2.0 2.0 r | 2 :
—- S 90-E3Y- T Regresium - Sy o) o TMMGS0 - &2 0 12000 | 8 8
299-£33-7 . Magnesium, filtered ppb | 95t 10800.0 1100 | 2 2
- Z99-E53-T " Wanganese peb - - | 5.2 2.0 1z | 8 7
299-E33-7 Manganese, filtered ppb | 2.3 2.0 3 2 1
T T TERSERET Wercury SR~ = i 3 .2 -e |} 7. 7
e . .. . 200.EX3-7 . _ Mercury, filtered - ppb l .3 .3 0 | 2 2
“299-E33-7  — Methytene chioride w | 3.0 3.0 -3
- 299-£33-7 Nicket ppb 1 12.5 7.0 19 | 3 5
299-E33-7 Nickel, filtered ppb | 8.5 6.0 7 | 2 1
299-E33-7 Nitrate ppb |  92200.0 67000.0 119000 | 4 4
299-E33-7 Nitrate S opem | 12%.0 1.0 0 129 | 1 1
299-E33-7 Potassium ppb | 6154.3  4590.0 6970 | 7 7
299-E33-7 Potassium, filtered peb i 5890.0  5890.0 5890 | 1 1
. .. 299-E33-7 Ruthenium-106 peis/L | 8.5 .1 & 7 &
- NPETD-T— - Selenium : - S X 1.6 2] .8 5
Sescoee . 299-E33-7 - - Selenium, filtered - pob - ] S 1.5 1.0 2 2 1
C299°E33-7 . Silver - b | 5.8 4.0 10 | 6 5
: - 299-EX3-7 . ._silver, filtered - SN 2R BT B a2 1
299-E33-7 Sodium ppb |  27850.0 21200.0 31600 | 8 8
B " 299-E33-7 Sodium, filtered ppb | 28800.0 28100.0 29500 | 2 2
299-E33-7 Specific conductance uthes | 413.7 360.0 442 é 6
299-€33-7 Strontium-90 peist | .2 A 3 | 7 6
299-E33-7 - Sulfate © peb [ 36000.0 34000.0 34000 | 1 1
-- %-E33-7 Sulfate pem | 36.0 36.0 36 | 1 1
e RBGERET - Technetier® RHL- | - 2232 W | S 5
299-E33-7 Temperature, field DegC | 17.8 17.1 19 | 7 7
299-€33-7 ThatLium ppb | 6.2 2.0 20 | 5 4
T T26%-£337 - Thatlbhum, filtered pb - -} 58 2.0 5 | 2 1
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TA21/9% CONSTITUENTS WITH AT LEAST ONE DETECTED VALUE STRCE 1/1/5 —page T
- T T T Results STwmary Analysis Summary
Well Constituent Name Units Average Minimm Maximm Total »D.L.
ool p09:ETEsF.— . Trithm N ecist | $180.0  2930.0 10900 | é 6
209-E33-7  Ursnium —- i |- 1.8 1.5 - 21 3 3
B © 299-E33-7  Uranium Tph | - %8 - 18 - 2 2 .. 2
T 299-E33-7  Vanadium ppb [ 30.0 22.3 37 | 7 7
299-E33-7  Vanadium, filtered peb ‘30.4 - 30.4 30 | 1 1
299-E33-7 Zinc - ppb i 14.3 6.0 i 7 6
| 299-E33-7 Zinc, filtered peb | 9.2 6.7 12 | 2 2
. 29E33T pH pH 1 7.7 7.0 8 | 8 8
=
£
T 699-49-55A 1,1,1,2-Tetrachloroethane ppb | 10.0 10,0 10 | 2 1
;:_; £99-49-554  1,1,1-Trichloroethane “opee T 6.3 5.0 10 | 4 2
’r‘a‘:—! 609-?9'9:575;&7 . 1,1,2,,2 Tetrachioroethane " ppb i 0.0 10.0 10 | 2 1
m.  €99-49-55A  1,1,2-Trichloroethane “po | 6.3 5.0 10 | 4 2
B, 699-49-53A  1,1-Dichloroethane ppo - | - 8.8 5. 0 ). 4. 2
699-69-55 4; Dimmﬁﬁe peb ! _.88 __5.0 10 | 4 2
T 499-49-55, 1,2,3, peo ! 10.0 10.0 10 | 2 1
- - 699-49=55A 1.2.3,  peb I 10.0° 0.0 i | 2 1
899-49- 5§i “““ ppb l 0.0 R 10 2 1
) = A =T B 10.0 10.0 10 | 2 1
- 1,2:4; peb ! 10.0 10.0 10 | 2 1
B ggg-:.p-sn 1.2,4 b 406 10.6 0 j -z 1
_ £55:L9-85h — 1,2-B oob_ | 10.0 6.0 ° LI 2 i
- 699-49-55A 1,29 ppb | 10.0 10.0 10 | 2 1
- 40-40-55A - --1,2-Di -] ! 10.0 10.9 10 | 2 1
- 9a9essh _1,2Dich woo | 8.8 5.0 w42
TTTTTTT eseaR-ssA T o= N “7s -3 w2 1
" 899-49-55A 1,2-bichloropropane ppb 1 8.8 5.0 10 | 4 2
699-49-554  1,3,5-trichlorobenzene " ppb | T 10.0 0.0 10 z 1
£09-49-55A 1,3-Dichlorobenzene ~ ppb | 10.0 10.0 10 | . 1
699-49-554 1,3-Dichloropropene peb 1 10,0  10.0 T | 2 1
" 699-49-53A i,4-Dichiorobenzene peb | 10.0 10.0 10 | 2 1
£99-49-55A 1,4-Dioxane o | 500.0  500.0 500 | z 1
e 55-45-55& - —-2-Chlarpethyl vinyl ether _bob I 10.0 10.0 10 | 2 1
499-49-55A  2-Hexanone peb ] 10.0 10.0 10 | 2 i
£99-49-55A 4-Methyl -2-pentanone pob | 7 T, T e 0 2 1
.. 699-49-55A Acetone ppb | 16.0 10.0 28 | 3 2
) 699-49-55A Acetonitrile ppb | 3000.0  3000.0 3000 | 2 1
— £99-49-554 . Acrelein peo I 10.0 10.0 10 | 2 1
T £99-49-55A Acrylonitrile peb | 10.0° 10.0 [ 2 i
699-49-554 Alkalinity ppb | 103555.6 96300.0 111000 | 9 9
- $9%-48-55A Alminm— - --78.7 49,0 % | 7 6
- 699-49-55K Amtonium ion prb ] 1100.4  800.0 1490 | 5 5
T 699-49-55A  Antimony po - |- I - 190 &0 | 7 6
- TEFH-49-35A Antimony, filtéred o | 7.8 19.0 100 | 6 4
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- m— e e Results aumme. y Analysis Summary
Well Constituent Name Lizits Average Miniram  Maximum Total > D.L.
T 699-49-55A Antimony-125 pcist | 3.7 . 12 | 5 4
699-49-55A Arsenic prb | 5.9 2.0 7 | 1" 1
, " 699-49-55A Arseriic, fiitered - ppo i 5.3 5.0 6 | 5 4
ce-e - £99-49-55A Barium peb | 31.8 26.6 38 | 1 11
. 699-49-55A___ Barium, filtered _ b | . 385 _ 320 45 | 9 9
Y-S EL LT S Benzene _ .. ~T-.  “peb I 4.3 5.8 w4 2
699-49-554 Beryllium - - ppb 1 1.0 1.0 1| 7 6
T 499-49-55& Beryllium, filtered pe | 3.7 1,0 - T IR - 4
“R99-49-53A - Bis(z-ethylhexyl) phthatate— ppb i 3.6 - 3.0 30 i
~609-45-35k - Bis{chioromethyl} ether PR i 10.0 18.0 10 | 2 1
§  £99-49-55A -Boron, filtered peb I 21.3 9.0 2 | 3 3
TUT O 699-49-534- — Bromide. - peb ! 642.5 70.0 1000 | ; 2
Cuf  659-49-55A  Bicmoacetone ppb ! 0.0 10.0 10 | 2 )
iy - o EPP-45-554- Sromcriichloroms chene Cpep ) 7.5 2.0 10 | 2 1
£99-49-554 - -.-B:w3:ofon - ppb | 2.8 5.0 10 | P 2
699-49-55A Cacimium ppb | 4.0 3.0 7 7 é
£99-49-55A  Cadmium, filte~cd po A 2.0 S 5
£39-49-55A Calcium ~ob | 52886.7  46000.0 58200 12 12
£99-49-55A Calcium, filtered o | (o364 54000.0 99200 | 1
699-49-55A " Carbon disulfide peb i 8.0 2.0 10 | 4 2
T 699-49-55A tarbon tetrachloride prb | 6.3 5.0 10 | 4
- B59-49-55A -Cesium- 137 - AT -5 .4 5 | 15 13
699-49-55A Chloride ppb ; 12500.0  10700.0 15200 | 11 11
£99-49-554 Chicride pPm | 1.9 11.9 12 | 1 1
699-49-55A Chlorobenzene ppb I 8.8 5.0 10 | 4 2
699-49-55A Chloroethane ppb i 10.0 10.0 10 | 2 1
459-49-55A chloroform ppb | 6.3 5.0 10 | 4 2
699-49-55A Chloromethyl methyl ether - [ i i0.0 i0.0 10 | 2 1
699-49-55A Chromium ppb 23.5 6.0 12 | 12 1
699-49-55A Chromium, filtered ppb | 7.9 3.5 10 | é 4
699-49-55A Cobalt ppb | 7.7 4.0 10 | 7 6
- 699-49-554 _Cobalt, filtered _ ppb . 6.0 4.0 8 | 2 1
699-45-55A Cobalt-40 peiszl - | - 78.0 - . 222 | 15 15
_ 699-49-55A Cocoer. _ ppb | 8.1 6.0 10 | 7 é
——- " -895-49-354 Copper,- fiitered == ppb T | = 8.8 “é.8 - Wi & 4
- 699-49-55A . Crotonaldehyde pob ! 0.0 10,0 10 | rd 1
~_.. . 499-49-55A  _ . Cyanide pRb | 73.8 10.0 247 | 24 22
- $99-49-55A- Cysnide, filtered peb | 95.5 10.0 47 | 17 16
. -£09-49-554 .. . Dibromachloromethane b 75 5.0 1w | 2 1
U ST 899494354 - - Dibfomonethiane - —ppo NSRS [ X Al [ A IREREEES I A & L
699-49-55A bichlorodifluoromethane prb | 10.0 10.0 0 | 2 1
£99-49-55A Diethylarsine peb | 10.0 10.0 10 | 2 1
£99-49-55A Ethyl methacrylate peb | 10.0 10.0 10 | 2 1
£99-49-55A Ethylbenzene ppb i 7.5 5.0 10 | 2 1
699-49-55A Ethylene oxide prb ] 3000.0  3000.0 3000 | 2 1
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CONSTITUENTS WITH AT LEAST ONE DETECTED YALUE SINCE i/i7/86 —
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Gross beta
T 699-49-55A Hexachiorobenzene
] 699-49-55A Hexachlorophene
3T £99-49-554.  MHydrogen sulfide
End  699-49-55A  lodine-129
oo 699-49-55A iron
I 699-49-55A tron, filtered
6% -47-354 Kerasene
L e9edgssA Lead -
699-49-55A Lead, filtered
£09-49-55A  Magnesium
ZOOLLO-E5A T ﬁggngg.it_i, flitél‘irdr
****** €99-49-55A  Ranganese
699-49-55A  Manganese, filtéred
T 699-49-55A Mereoury
&99-69-55A rereury, filtersd
_..f00-f0-gEx Matharrvianitrile
£90-49-55A Methanethiol
£699-49-554 Methyl Todide
| £99-49-55A  Methyl bromide
659-49~55A Wethyl chloride
699-49-55A Kethyl ethyl ketone
699-49-55A Methyl methacrylate
699-49-55A Kethylene chloride
) - 699-49-55A H,4-Disthylhydrazine
£99-49-55A Naphthalene
T -geg-age55A  Mickelm o
T 499-49-55A  Nickel, filtered
699-49-55A Nitrate
699-49-554 “Nitrate
) EFF-47-35A Nitrite
 §99=49-554 - —- - Pentachlorcbenzene
TTTTTTTTTT 499-49-55A pentachloroethane -
£00-49-554 - Phepol - T
T 699RT-35A Phosphate )
o £99-49-55A Potessius - S
&59-49-55A potssaium, filtered
- . 699-49-__55[\ Pyridine — -
—moT - 695-AF-55A Rutheniwm-106
T A99-a9-55% Selenfum
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Results Summary
Average Minimm Naximm
560.0.._..500.0 . 500
.8 .8 1
428.4 334.0 500
500.0 500.0 500
2.8 LT 3
979.8 278.0 1550
10.0 10.0 10
10.0 "10.0 1
10.0 10.0 10
R | .0 0
o205  _42.5 . 729
T101.8 7 5141 234
10000.0  10000.0 10000
4.5 2.0 20
5.5 2.0 5
14572.7 12700.0 16800
T 21536.4 160000 26800
19.0 8.6 28
5.3 1.4 13
.4 o 0
. A 0
10.6 10.0 10
10.0 0.8 - 10
10.0 10.0 10
10,0 10,0 10
10.0____ 16.0 [
10.0 10.0 10
. 10.0 10.0 i0
12.8 10.0 3
10.0 10.0 10
10.0 10.0 10
3.1 D 55
9.5 7.0 10
1336667 16TO0.0 242000
40.9 40.9 41
$000.0  1000.0 1000
10,0 10.0 10
10.0 7169 10
- 10,0 10.0 10
S f000.0 1000.0 1090
TTTT9028.2 Tro0.0 - 10800
11311,0  $580,0 13100
--500.0 500.0 500
jicy B - 35
L3 2.0 10

L]

Analysis Summary
_Totla "'?'F.i.-

| 3 3
| 1 1
| 10 9
| 2 1
L 9
| 10 10
| 2 1
i 2 i
| 2 1
| 9 8
l 12 1
] 10 10
I 2 1
| 8 7
| 4 2
| 1 11
| ik 11
| 12 12
| 9 9
| 7 6
| 4 2
| 2 1
|2 1
| 2 i
|2 1
! 2 1
| 2 1
i 2 1
| 4 2
| 2 1
| 2 1
i 2 7
| 6 4
{97 7
| i 1
| 2 i
| 2 1
| % -1
| 2 1
1 5 4
i i 1
! 10 10
| 2 1
I 15 13
| 12 12
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Results Summary Analveis Sumnary

Well Conatituent Name Units Avcirage Mirnimum  Maximum TJotal = D.L.
_ 699-49-55A Selenium, filtered ppb | 4.2 2.8 6 | 4 3
699-49-55A Silver ppb { 14.2 4.0 61 | 8 7
- T 699-49-55K Silver, filtered ppb | 8.5 4.0 10 | ) 4
£95-49-55A Soditm T T ppb - | - 35083.3 30200.0 38100 | 12 12
T699-49-55K T Sodiuw, filtered T o ppb T 43235 4 37200.0 48700 | 1 1
s G99-49-554 specific conductance wmhos | . 572.6 278.0 855 | 14 14
409-49-554 Strontium, filtered ppb | 397.3 3.0 487 | 9 ¢
699-49-55A Strontium-%0 pCi/L | .2 -1 1 | 9 8
M~ 699°49-55A Styrene ) T .3 5.0 10 | 2 1
BT 699-49-55A — sulfate — peb | 126700.0 106000.0 144000 | 10 10
- 695-49-554 Sulfate - P — - | 1080 ce.0 108 | 1 1
NI 699-49-55A Technetium-99 pcisL | 4949.4  125.0 12500 | 5 5
f;i‘; - $53-49-554 - Tempersture, fisld DegC- |- 17.4 13,0 - 1% | 14 14
PEd 599-49-55A Jetrachloroethene ppb | 6.3 5.0 10 | "~ F3
- - &99-49-558  Thallium . - - T 24 20 -5} 7 L]
699-49-55A Thailium, filtered PR | 3.5 2.0 s | 2 )
699 -49- 55A Toluene ppb I 6.3 5.0 0| 4 2
699-45-554 Total Carhon ppb : 234sh, " 21600.0 25600 | 5 5
-7 TER9-49-55. 7 iotal Brgenic Carbon ppb i 440.0 0.0 SR 4 3
. . __ 599-49-35A Total Organic Halogen prb i 3,0 .l 6 | 4 1
—  #09-49-858 - Tributylphosphoric Acid. ppb E 10.0 16.0 10 | 2 1
T 699-49<55A Trichioroethene “ppb I 5.3 5.0 10 | 4 2
- o &99-4%-55A -~ Trichioromethanethiol ppbr | - 0.0 16.0 10 | 2- 1
§95-49-55A Trichloromonof luoromethane ppb | 10.0 10.0 10 | 2 1
TTUT49-49-55 0 Tritium S plidt 1‘* 6114.8 T83.0— - 14800 16 ié
T 899-49-554  Uranium poisL | 2.9 - -2:0 & | 10 10
- - 699-49-55A Vanadium b | 22.7 13.0 34 | 1 1"
- - 699-49-55A vanedium, filtered ppb | 14.1 8.0 32 | 7 7
T 699-49-55A Vinyl chloride ppb ] 10.0 10.0 10 | 2 i
g . 400-40-584 Yvienss Ttotal} .. b ] o 83 5.0 10 | 4 2
659-49-33A - zinc - peb | 8.1 4,0 18 | 9 8
o 699-49-551 2inc, filtered Pt | I T30 147 g 7
" 699-49-554 “¢is-1,3-Dichioropropene b | 7.5 5.0 10 | 2 1
L 699-49-55A pH - . pH -} _ 8.0 7.0 9] 2 21
Tl EE-A9-35R trand-i,Z-Dichioroethyiere - ppb - | - 10.0 10.0 10 | 2 1
TTT T T 699-49<55A “trans-1,3-Dichioropropene - ppb |- 7.5 5.0 0 | 2 1
699-49-55A trans-1,4-dichloro-2-butene ppb | 10.0 10.0 10 | 2 1
699-50-53A 1,1.1,2-Tetrachloroethane ppb | 10.0 10.0 10 | 2 1
8¥9-50-534 - 1,1,1-Trichioroethare pPpo i 6.3 5.0 10 | 4 2
699-50-53A 1,1,2,2-Tetrachloroethane pRb | 10.0 10.0 10 | 2 1
699-50-53A 1,1,2-Trichloroethane ppb | 6.3 5.0 10 | 4 2
699-50-53A 1,1-Dichloroethane peb | 8.8 5.0 10 | 4 2
699-50-53A 1,1-Dichloroethene ppb | 8.8 5.0 10 | 4 2
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“Results Summary -knalysis Summary
Well I:onsntuent ‘Wame - - —Upits--— -Average—-- Minimm  Maximm Total 2 D.L,
699-50-53A 1,2,3,4- tetrachlurobenzene peb | 10.0 10.0 10 | 2 1
- 9950-53A iR, Sivatrechiofsbenzens pob - | 10.0 10.0 - [ z 1
£99-50-53A  1,2,3-Trichloropropane’ Ppb i i0.0 10.0 0 | 2 1
699-50-53A 1,2,3-trichlorobenzene ppb | 10.0 10.0 10 | 2 1
e T T ASRLERREE S ﬁ?,i,f%?gfﬂghiﬂrfx"ﬁﬂzw - peb -+ 10.0 10.0 0 | 2 1
— - -499-50-534 —- --1,2;4-Trichlorobenzene .. ppb l 10.0 10.0 10 | 2 1
699-50-53A 1,2-Dibromo-3-chloropropane ppb 1 o 10.0 [ 2 1
oo 699-50-53A 1,2-Dibromoethane ppb ! 10.0 10.0 10 | 2 1
55 §5%9-50-53A 1,2-Bichlorohanzens ppb i 10.0 10.0 10 | 2 1
C R s%-50-53A 1;2-Dichioroethane —~ - ---ppb I 8.8 5.0 1 | 4 ?
"t 499-50-53A  1,2-Dichloroethene Tpeb | 7.5 5.0 0] 2 1
" 499-50-53A  1,2-Dichioropropane pb | 8.8 5.0 0| & 2
5 1,3,5- tr1chlorobenzene ppb | 10.0 10.0 10 | 2 1
50-53A 1,3-Dichlorobenzens” e 1%.2 - -10.0 - 10 | 2 1
659-50-53A 1,3-Dichloropropene pe | 10,0 " 10.0 B £V K i
699-50-53A 1,4-Dichiorobenzene peb ] 10.0 10.0 10 | 2 1
§59-30-53A 1 £-Dioxane b | 500.0 5¢0.0 500 | 2 1
7 §99-50-534  2-Chi<coethyl vinyl ether peb | 10.0 10.0 10 | 2 1
£99-50-53A 2-Hexanone ppb i -10:0 100 10 | -2 -1
£99-50-53A 4-Methyl -2~pentancne ppb | 10.0 10.0 10 | 2 1
§99-50-334 Acetone ppb | 7.0 4.0 10 | 2 1
T 69-50-53  Acetonitrile ) peb | 3000.0  3000.0 3000 | 2 1
699-50-53A  Acrolein peb ! 10.0 10.0 10 | 2 1
£99-50-53A Acrylonitrile prb 1000 [ R [V z 1
699-50-53A Alkalinity : -~ ppb | 6re62.5 653000 68500 | 8 8
699-50-53A Alumi num ppb i 109.0 46.0 200 | 9 8
699-50-53A Americium241 T plist i 5 R -8} 3 2
699-50-53A = Amwonium jon - pb - | 8.5 55.0 82 | 2 2
o £99-50-53A Antimony ppb i 45.0 20.0 7% 9 8
T899-50-53A Antimony, filtered ppb | 96.3 19.0 200 | 7 5
699:50-53A  Antimony:i25 it | 5.1 A % | 7 é
699-50-53A Arsenic ppb ! 3.8 2.1 10 | 11 1
" £99-50-53A — - Arsenic, filtered - P | L 2.9 5 | b 3
£99-50-53A Barium ppb | 7.2 .1 200 | 13 13
B 459-50-53A Barium filtered Tpeo | AT e 100 | 1 11
699-50-53A  Benzene pRb | 6.3 5.0 10 | 4 2
699-50-53A Beryliium ppb | 1.6 1.0 5 | 7 6
699-50-53A Beryilium, filtered prb | 3.6 1.0 5 | 7 5
699-50-53A Beryllium-7 peist | 45.3 A 9 | 2 1
) 699-50-534 Bis{chloromethyl) ether peb | 10.0 10.¢ 0 | 2 1
ST 6995053 Boron ' o | 0 .0 o | 1 1
699-50-53A  Boron, filtered - ppb | 2.0 2.0 2 | i 1
699-50-53A Bromide T~ 0 Tppel T T SEG LG s ] 3 2
699-50-53A Bromoscetone ppb | 10.0 10.0 10 | 2 1
| 699-50-53A Bromodichioromethane peb | 7.5 5.0 10 | 2 1
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vsuits Sumeury T Analysis Summary

Well vonstituent Name Units Average Min am  Maximum Total > D.L.
£99-50-53A Bromotorm pob i 8.8 5.0 1 | 4 2
699-50-53A Cadmium ppb 1 4.3 3.0 7 6 5
699-50-53A Cadmium, filtered ppb | 3.7 2.0 10 | 7 5
699-50-53A Calcium peb | 1817414 297.0 285000 | 12 12
T 699750<53A ‘Calcium, filtered ppb | 22m83.3 31200.0 289000 | 12 12
699-50-53A Carbon disulfide prb I 8.8 5.0 w0 | 4 z
699-50-53A  Carbon tetrachloride ' “ppb’ i 6.3 5.0 10 | 4 2
695-50-53A Cerius/Praseodymium- 144 peisL | 17.8 . 36 ] 2 1
10 699-50-53A Cesium-134 pei/L | 1.1 1 2 | 2 1
€%y 699-50-53A - Cesfum-137 R o e A 6 | 15 13
Frd - 699-50-53A thloride ppo | 37050.0 31900.0 48000 | 12 12
SRR §99-50-33A Chioride pom | 38.1 33.1 38 | 1 1
end-. 699-56:53A  chlorchenzene ppb | 8.8 5,0 10 | 4 2
TTT 699-50-53A Chunroeti e ppb | 10.0 10.v 10 | 2 !
£99-50-534 - Chloruwiarm - pb Toe.l T 5.0 10§ 4 z
699-50-53A Chloromethyl meiwysl ether ppb ] 10.0 3.0 U 2 1
6.3-50-53A — Chromium - -~ ppb | 2.0 8.0 0 11 IN
699-5C-53A Chromivm, filtered s | 9.7 3.0 20 | 8 .
. £99-50-53a - . Cobale . Lo not, ! 12,7 7.0 50 I w 5
© 699-50-53A Cobalt, filtered ppb I 13.0 4.0 2 | 4 2
S - T699-30-53A Cobalt-60 S pei/L- | 7.8 415 532 | 15 15
- . §99-50-534 Copper = P - 25.7... _7.C 107 | 7 7
699-50-53A Copper, filtered ppb | 10.4 6.0 20 | 7 5
£99-50-53A —  Crotcnaidehyde ppo ] 8.6 - 10.0 10 ] 2 1
- - 699-50-53A - Cyanide ppb ] 769.6  110.0 2710 | 24 2
699-50-53A Cysnide, filtered ppb | 782.2 110.0 1690 | 18 18
699-50-53A  ---Di-n-butylphthalate - ppb | 2.0 2.0 2 | 1 1
- - 699-50-53A -Dibromochloromethane peb | 7.5 5.0 10 | 2 1
- --599=50-53A- . hibromomethane : pob | 10.0 . . 10.0_ . 0 | 2 ]
699-50-53A  Dichlorodifluoromethane - PR i 10.0 10.0 10 | 2 1
699:50-53A - Diethylarsine ’ ppb | 10.0 "10.0 10 | 2 1
699-50-53A Ethyl methacrylate " pob [ 10.0 10.0 10 | 2 1
£99-50-53A Ethylbenzene “peb i 7.5 5.0 10 | 2 1
§99-50-538 - Ethylene okide o | 3000:6  3000.0 3006 - | 2 1
699-50-53A Europium-154 pcisL | 1.3 A 2 | 2 1
s — - - §55-50=534 Eurcphum- 153 poi/L- | .2 - 2 | 2 1
699-50-S3A ~ Fluoride T T peb i 1433.3  1000.0 1700 | 3 3
ST 699507534 Fluoride — ~ ppm | 1.8 1.8 2 | 1 1
mrze —o- - H90-ERETA-—  Flusring -- gt -] 477.8 50.0 1020 | --18 17
=i G99-50-55A- Formaldehyde - b | - 500.8 --580.0 500 | 2 1
7. .499-50°534 . . Gross alpha peire | 4.2 .8 ? | 22 20
T [U400-%p.EIAT . BressBets. 7 ... . poin | 22579 4240 @ 320 | 2 2
£99-50-53A  Hexachlorobenzene o | 0.0  10.0 0] 2 1
£99-50-53A Kexachlorophene’ T ppb 0.0  10.0 0 j 2 1
© 4%9-50-534 Yydrogen suifide - - T 0.0 10.0 it | 2 1
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" CONSTITUENTS WITH AT LEAST ONE DETECTED VALUE SINCE 1/1/85

Constituent Name

.....................

Todine-129
tron_

BT i

Magnesium, filtered
Harganese
Manganese, filtered

ll
nel wUCY

Methanethiol

Mathy

Mathy!
Methyl
Methyl

- —Hathul

Methyl

ledide

bromide

chloride

sthyl ketone

wethacrylate

-~ A BT
oYy avtaan

chR_ETL- -

Hsthytene chloride

¥, ¥-Diethylhydrazine peo
§-Nitrosodiphéryiamine pobr
Naphthalene - ol
Nickel peb
Nickei, filtersd ppb
Nitrate ppb
Mitrats ~T 7 o
Nitrite 7 7 PRb
Pentachiciobenzens - peb -
Pentachioroethane . ppb
Phenot ppb
" Phosphate pPb
plutsnium-23 - R
___Plutonjum-239/40

Potassium
Potassium, filtered

Potasgium-L0
Pyridine
Ruthenium-164

Calaniim

Selenium, filtered

Slivar —
siiver

silver, filtered

Sodium

" Sodium, Tiitered

I
J
r

EESE SRR

pCi/L

SAEREEEEEE

BRE]

T “Results Sumndly

Average Hinimum
| A .0
{ 458.3 .4
! 3278 265.0
[~ 100000 10000.0
| 1.1 2.0
i 8.0 2.0
| 55940.0 79.6
|~ 69208.3 63000.0
! 17.2 8.4
| R A
| . A
10,0 0.0
i 9.0 10.0
| 10.0 10.0
| 0.0 10.0
i 10.9 10.0
A 10.0 - 10.0
i 0.0 10.0
o 8.5 4.0
i 10.0 10.0
- 1.0 1.0
| 10.0 10.0
i Ghd - 11O
| 194.4 10.0
| 526111.1 140000.0
- ReS0 Cas5.d
i~ 200.0 — - 200.0
- T 10.0° 9.0
| 10.0 10.0
| 10.0 10.0
TheH 4000
I .0 0
| 129811 13.0
| 14933.3  13500.0
| 128.3 9.6
i 560.6  500.0
N A S
-k 3306 175
| 26.4 19.0
N 9.2 - 7.0
1 10.1 4.0
| 50988.9 = 88.7
I semMT  40600.0

Page 13
-~ Analysis Summary
Max i mam Total > @.L.
o | 5 3
1370 | 12 “12
406 | 12 12
16000 | 2 1
30 | 7 6
20 | 4 2
79300 | T 12 i2
89900 | 12 12
26 ] " "
17 - 7- &
0 | 7 6
o | 4 2
W H 1
10 | 2 1
10 | 2 i
10 | 2 1
10 | 2 1
B[ F §
|- 2 1
10 | 4 2
10 | 2 1
1] 1 i
0 | 2 1
19 | 8 7
701 | 7 3
625000 | 18 18
&5 | 1 1
- 200 | 3 2
R 2 1
10 | 2 1
10 | 2 1
1000 | 7 5
-0 b - 5 .- &
0 | 5 4
17800 | 12 12
16800 | 12 1”
160 | 2 2
500 | 2 1
3 15 13
&1 ) n 1
33 | 6 6
10 | 3 5
20 | 7 5
B T F 12
65400 | 12 12
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£99-50-53A
£99-50-53A
- - £90-50-53a
699-50-53A
£99-50-53A
699-50-53A
£99-50-53A -

699-50-53A
CF~ -~ £09-50-53A
- 899-50-534
699-50-53A
109-50-53A
&% 3N-53k
L 899-50-33A
699-50-53A

oo O O
33338
WU W,

<

N O
Al
A
[

g
3
wioaaowA

& -—
at

I W AR A

3

o~
&
)
A
<
[
prt
b

699-50-53A
699-50-53A
oo L EBOLEH.E3

Srr s

699-50-53A

T EY9-50-33A

£99-50-53A
- 699-50-53A
" 699-50°53A
- - 699-50-534
come e - w 400.50-5ZA .
699-50-53A
699-50-53A

ST oo 599‘_52:_'5'{._:_'_: -
S 69945254
699-52-54
699-52-54

~m e

- s
OYY~2c- %

Specific conductance
Strontium, filtered
Strontim-90

styrene

Sulfate

Sulfate

Tachnetium-99
Tempersture, field -
Tetrachloroethene

Tin, filtered

Toluene
- Total Car

Total Organic Carbon

Toial Organic Halogen

Tribut {phesbhoric Ac:-

Trichioroe*. <

Trichioromethe &t -l

Trichloromonof luoromethane
- Tritium

--Uraniim - -

Uranium-234
Ursnium-235°
Uranium-238
Venadium

Vanadium, fiitered

. Vinyl chloride

Xylenes (total) -
Zinc T o

Zirconium/Niobiwm-95
" é1s-1,3-Dithioroproperie °
=i -
=]
:-trange1,2-Dichlaroathylens
trans-1,3-Dichloropropene
trans-1,4-dichloro-2-butene

A Trichioroethane

-1, 4. 2-Trichlorosthane
1,1-Dichloroethane

" 1,%1-Dichloroethene

1.2-Dichloroethane - -

Results Summary

Units._.  Average .
umos | 1622.1
ppb [ 1009.0
peiszt | 2
ppb | 7.5
ppb | 406384 .6
pem ] T 498.0
pcisL . | 14634.6
Degl | 17.5
prpb ] 6.3
- peb } 5.7
ppb | 3.5
ppb ! 85.0
ppb ] 6.3
ppb | 15450.0
b 1. 7.3
pPo ! e
o 0.9
pob | - 6.3
pob i 70.0
peb | 70.0
pCisL | 3220.7
e - 3-3
peist | 2.4
pCish |- A
peiszk | 2.0
prb | N.7
FE T
tob | 10,0
“ppb - . 6.3
" ppb ] 14.3
pob | 10.5
pCi/L | 4.3
pCi/L | 16.6
peo 1 - 7.3
Copl - T
. pob - Se
ppb ] 7.5
o | 10.0
peb” = == 7.5
o | 75
prb | 7.5
ppb | 7.5
o | 7.5

Mipimm

130.0
944.0

0

5.0
380000.0
391.0
16.8

5.0

10.7

5.0

10.0
5.0
6.0
6.0

.1

12.5

r a

J.u
7.0

1049 .

5.0
10.0

(VLI RNV N RV
. . ) .
[ = S = B — B = B =}

498.0°

Maximm

2430
1150
0

10
450000
T 498
32700
19

10
--20
5

100

10
17200
700

R T
(= -]

L

- 1
o L

5040

N O N D

n
LV

30

—
=2 o

10
10

<

Page 14

Analysis Summary

- Totsl > D.L.
14 14
9 ¢
7

2 1
13 13
i i
1" 1
14 14
4 2
7 6
2 1
2 1
4 2
4 4
&4 3
2 1
2 1
4 2
Z i
2 1
15 13
5 5
1 1
1 1
1 1
11 1
9 7
2 1
4 2
10 10
9 ¢
4 1
2 i
z 1
21 21
2 1
2 1
2 i
2 1
2 1
2 1
2 1



i

iy

2%

P
e

(9

2!
[}
Pk

STk

--------------

o
3§

o | o o
3

HE

5
5
5
g

PO S

A

699-52-54
| 699-52-8%

699-52-54

T Barfym, filtered ~ 7

Bromoform

"Copper, Tilterea

1,2-Dichloroethene

1,2-Dichloropropans

" 2-Hexanone

Antimony, filtered

" Arsenic

Arsenic, filtered
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Results Summary analysis Summary
- TR T Canstituan Mam: Units Average Minimm  Maximm Total > D.L.
£99-52-54 Mercury, filtered ppb | .2 A 0 | 2 1
__$69-52-54  _ Mathyl bromide pob 1 0.0 6.0 0 oz
B 699-52-54 Methyl chloride peb | 10.0 10.0 10 | 2 1
699-52-54 Methyl ethyl ketone peb | 10.0 0.0 10 | 2 1
699-52-54 Methylene chloride pb | i35 - &b A | 2 2
7 699-52-54  MNickei~ R o 17.3 10.1 35 | 8 7
699-52-54  MNickel, filtered ppb | 8.5 7.0 10 | 2 1
699-52-54 Potassium ppb | 9457.0  8580.0 10400 | 10 10
‘Potasstum, filtersd pib- | 8535.0 80800 8990 | 2 2
— ! o ph ] wE TS B 100
5254 - e | SR R XN 13 | 2 7
£55-52-54 b : 7.7 4.0 10 | & 5
£99-52-54 pot ! 5.5 4.0 ¥ 2 N
699-52-54 ppb” | 3800 35100.0 40800 | 10
' £99-52-54 oo ——-34500.. —36500.0 - 34500 | 2 2
AN 699e52:54 ~whes | 6666 5730 89 | 3 5
£99-52-54 Styrene opb ; 7.5 5.0 10 | 2 1
<. -52-54 <c~oeriture, field D | 1T 7.0 19 | 5 5
— T TEgy u2-IeT - Tetrackiorovthéne o T “pp P 15 >0 1 2 1
.. Té99-52-84 Thallium _ ppb i 2.5 2.0 5 | 6 5
—- 699-52-54 Thallium, filtered Tk 3.5 2.0 5 2 1
699-52-54 Toluene pRb | 7.5 5.0 10 | 2 1
699-52-54" - Trichiorosthene ~ - o 7.5 3.8 e | 2 !
699-52-54 ppb | 26.7 8.0 43 | 10 9
mEl T R g 2.7 a0 3| - 2 1
e o 10.0 . 10.0 w2 1
pob | 7.3 5.0 10 | 2 1
T peb ] 16.9 6.1 65 | 10 10
“ppb | 5.5 5.2 6 | 2 2
S ooh - - | S 7.5 5.0 ~ 10 | ? 1
pH ! 7.8 7.0° - T B ¢ 7
- peb . ] - 75 5.0 0 | 2 1
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Matrie Conversion Chart

aid in conversion.

.~ Into Metric Units |
- If You Know Muftiply By  To Get ! If You Know
Lengin I Length
77777 inches _ 254 millimeters j millimeters
S “inches 254 contimeters - Y centimaters
"""" feet 0.305 meters I meters
ff__{ yards ) 0.914 — meters i mcters
- g{; miles -- 1.609 kilomatars I kilometers
e Area o | Area
‘?‘ - - --sq.inches. 6.452 $Q. ‘centimeters i sg. centimeters
o sq. feet 0.083 sq. metere.' I sy meters
_ sq. vyards .0836 sa. meters | i sq. meters
sq. miles 2.6 sq. kilometers | sq. kilometers
acres 0.405 hectares E hectares
____Mass (weight) , !Mass (weight)
olnces | CTOH885  -.-grams . 'ii‘grams
pounds. - - - 0.454 kilograms kilograms
short ton - 0.907 metric ton 1 metric ton
Volume |Vdume
B teaspoons S ~ milliliters i millliters
- tablespoons 15 ~mlliliters i iitars
i -~ ~fiuid ounces - 30 --mililiters 1 iiters -
cups 0.24 iiters I liters
pints 0.47 liters cubic meters
- _guats - - ----0.85- _ --iters --——-—i—cubic meters
- — -galions - 38 liters
cubic feet 0.028 cubic meters
cublc yards 0.765 cubic meters
e -Temperature . , | Temperature
T __ Fahrerheft —-gybtract 32, - Celsius- E Celsius - -
o -then -~ - B HEEab
multiply by i o
£ I
o/y

“ The following conversion chart is provided to ti

=
[
Cab
[#1]

o]
o
[3)]

Muttiply By

0.039
0.394
3.281
1.094
0.621

0,155
10.76
1.19
0.4
2.47

e !

—_
]
Ny

0.033
2.1
1.057
0.264
35.315
1.308

Qut of Metric Units

To Get

inches
inches
fest
yards

© miles

sq. inches
sq. feet
sg. yards
sq. miles
acres

--ounces

pounds
short ton

fluid ounces
quarns--
gallons

cubic feet
cubic yards

Fahrenheit
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